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STATUS OF EFFORTS TO IDENTIFY GULF 
WAR SYNDROME: MULTIPLE TOXIC EXPO- 
SURES 


THURSDAY, JUNE 26, 1997 

House of Representatives, 

Subcommittee on Human Resources, 
Committee on Government Reform and Oversight, 

Washington, DC. 

The subcommittee met, pursuant to notice, at 10:15 a.m., in room 
2154, Rayburn House Office Building, Hon. Christopher Shays 
(chairman of the subcommittee) presiding. 

Present: Representatives Shays, Pappas, Towns, Sanders, and 
Kucinich. 

Staff present: Lawrence J. Halloran, staff director and counsel; 
Robert Newman, professional staff member; R. Jared Carpenter, 
clerk; Cherri Branson, minority counsel; and Ellen Rayner, minor- 
ity chief clerk. 

Mr. Shays. I welcome our witnesses and our guests, and we will 
begin this hearing. 

In the course of these oversight hearings on Gulf war veterans’ 
illnesses, we have delved deeply into complex scientific, clinical, 
military, and administrative issues. We are likely to do so again 
today as the subcommittee examines the possible synergistic effects 
of exposure to toxic cocktails, including low-level chemical weapons, 
pesticides, smoke from oil well fires, experimental drugs, depleted 
uranium, and biological agents. 

Immersed in a sea of technical details, it is possible to lose sight 
of the larger question that still confronts us as a Nation 6 years 
after the war: Are sick veterans getting better? 

Fortunately, testimony before this subcommittee from the Gen- 
eral Accounting Office, GAO, Tuesday cut through the complexity 
and reasserted that simple, yet profound, important question as the 
moral, medical, and operational test of everything this Government 
does in the name of those it serves. 

As directed by Congress last year, GAO evaluated the effective- 
ness of the clinical care and research programs for six Gulf war 
veterans. They found neither the Veterans’ Affairs Department, 
VA, nor the Defense Department, DOD, can say whether the vet- 
erans on their health registries since 1992 are any better or worse 
today than when they were first examined. GAO also found the re- 
search effort reactive, predisposed to certain lines of inquiry, and 
highly unlikely to provide conclusive answers regarding the causes 
of Gulf war illnesses, and they found some official conclusions 

( 1 ) 
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about Gulf war illnesses by the Presidential Advisory Committee, 
the PAG, weakly supported or premature. 

In short, 6 years after the war, when asked what progress has 
been made healing sick Gulf war veterans, VA and DOD cannot 
say where they have been and may never get where they are sup- 
posed to be going. 

Part of the journey from cause to cure runs through the pools, 
clouds, and plumes of toxins in which Gulf war veterans lived and 
fought. It is a leg of the trip DOD and VA have never taken, too 
quickly dismissing the potential health hazards of many known ex- 
posures. Just as research into the effects of low-level chemical 
weapons was thwarted for 5 years by denials, inquiries into toxic 
effects of other agents, alone and in combination, have been dis- 
missed or ignored. 

It is simply not acceptable for VA and DOD to declare repeatedly 
“there is no evidence” of exposures or effects, when the evidence 
has never been sought. 

Today, we will hear evidence of two ingredients of the toxic soup 
to which many Gulf war veterans were exposed: depleted uranium 
and mycoplasmas. No one claims either agent is the silver bullet 
causing the myriad of Gulf war illnesses, nor should anyone in the 
face of very real symptoms and very real suffering likely dismiss 
their potential for causing, enhancing, or accelerating the health ef- 
fects of toxic exposures. 

Depleted uranium is a heavy metal, like lead, which is highly 
toxic when ingested or inhaled. Mycoplasma infections may explain 
apparent transmission of illnesses to veterans’ family members. 

We asked VA and DOD witnesses to describe what is known 
about the extent and effects of exposures to these agents and how 
that knowledge is reflected in research, diagnosis, and treatment 
protocols. We also invited researchers familiar with the pathology 
and these agents to describe their work. The subcommittee appre- 
ciates the benefit of their views and their expertise. 

The Gulf war veterans testifying today, like those who appeared 
here before, still travel the uncertain road they hope will lead to 
answers, good health, to the home they left to fight our desert bat- 
tle. We are honored by their presence and we value their testi- 
mony. 

Are sick Gulf war veterans getting better? Until the answer is 
yes, our work as a Congress and as a Nation remains unfinished, 
our debt to veterans unpaid. 

At this time, the Chair would like to recognize a partner in this 
effort, Mr. Sanders from Vermont. 

[The prepared statement of Hon. Christopher Shays follows:] 
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Statement of Rep. Christopher Shays 
June 26 , 1997 

In the course of these oversight hearings on Gulf War veterans’ illnesses, we have delved 
deeply into complex scientific, clinical, military and administrative issues. We are likely to do 
so again today, as the Subcommittee examines the possible synergistic effects of exposure to 
“toxic cocktails” including low-level chemical weapons, pesticides, smoke from oil well fires, 
experimental drugs, depleted uranium, and biological agents. 

Immersed in a sea of technical details, it is possible to lose sight of the larger question 
that still confronts us as a nation six years after the war: Are sick veterans getting better? 

Fortunately, testimony before this Siri>conunittee from the General Accounting Office 
(GAO) Tuesday cut through the complexity and reasserted that simple, yet profotindly important 
question as the moral, medical and operational test of everything this government does in the 
name of those who served. 

As directed by Congress last year, GAO evaluated the effectiveness of the clinical care 
and research programs for sick Gulf War veterans. They found neither the Veterans Affairs 
Department (VA) nor the Defense Department (DoD) can say whether the \ eterans on their 
health registries since 1992 are any better or worse today than when they were first examined. 
GAO also found the research effort reactive, predisposed to certain lines of inquiry, and highly 
unlikely to provide conclusive answers regarding the crises of Gulf W'ar illnesses. And, they 
found some official conclusions about Gulf War illnesses by the Presidential Advisory 
Committee (PAC) weakly supported or premature. 
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in short, six years after the war, wh«i a^ed vrfat progress has being made healing sick 
Gulf War veterans, VA and DoD can’t say wtec tlwy’ve been, and may never gel where they’re 
si^posed to be going. 

Part of the journey from cause to cure runs through the pools, clouds, and plumes of 
toxins in which Gulf War veterans lived and fought. It is a leg of the trip DoD and VA have 
never taken, too quickly dismissing the pot^tial health ha2ards of many known exposures. Just 
as research into the effects' of low-lew! chemical weapons was thwarted for five years by denials, 
inquiries into the toxic effects of other agents, ^one and in combination, have been dismissed or 
ignored. 

It is simply not acceptable for VA and DoD to declare repeatedly “there is no evidence” 
of exposures or effects, when the evidwree has never been sought. 

Today, we will hear evidence on two ingredients of the toxic soup to which many Gulf 
War veterans were expt^ed: depleted uranium and mycoplasmas. No one cidms dther agent is 
the “silver bullet” causing the myriad of Gulf War illnesses. Nor should anyone, in the face of 
very real symptoms and very real suffering, blithely dismiss their potential for causing, 
enhancing or accelerating the health effects of toxic exposures. 

Depleted uranium is a heavy metal, like lead which is highly toxic when ingested or 
inl»led. Mycoplasmal infections may explam apparent transmission of illnesses to veterans’ 
family members. 

We asked VA and DoD witnesses to describe what is known about the extent and effects 
of exposures to these agents, and how that knowledge is reflected in research, diagnosis and 
treatment protocols. We also invited researchers ^miliar with the pathology and these agents to 
describe their work. The Subcommittee appreciates the benefit of their views and their expertise. 

The Gulf War veterans testifying today, tike those who appeared here before, still travel 
the uncertain road they hope will lead to answers, to good health, to the home they left to fight 
our desert battle. We are honored by dieir presence, and we value their testimony. 

Are sick Gulf War veterans getting better? 

Until the answer is yes, our work as a Congress and as a nation remains unfinished, our 
debt to veterans unpaid. 
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Mr. Sanders. Thank you very much, Mr. Chairman, and I con- 
tinue to applaud you and your staff for the outstanding work that 
you have done for a very long period in keeping this issue before 
the public eye and in trying to bring forth truths which, in fact, 
have been hidden for a number of years. 

Mr. Chairman, within the last week or two, I think two impor- 
tant developments have occurred, which I want to very briefly men- 
tion. No. 1 was the release of a GAO report which basically con- 
cluded what many of us have been saying for a number of years, 
and that is that neither the Pentagon nor the Veterans’ Adminis- 
tration have been doing a good job in helping us understand the 
cause of the problems or developing a treatment for the some 
70,000 veterans who are hurting today. And that report, of course, 
did not come as a surprise to the members of this committee, be- 
cause that is exactly the report that we have been making for a 
number of years. 

Second, I submitted for the record a letter that was sent to the 
chairperson of the Presidential Advisory Committee that had the 
names of 86 members of the U.S. House of Representatives, and 
basically what that letter said to the Presidential Advisory Com- 
mittee is that we. Members of Congress, disagree with the conclu- 
sion of your December 1996 report which suggests that stress and 
stress alone is the cause of Persian Gulf illnesses. 

And I must tell you that we could have had many more signa- 
tures on that letter. I must tell you that it was not a partisan 
issue. Democrats, Republicans, conservatives, progressives all re- 
sponded, because very few people today in the House of Represent- 
atives and, I expect, in the Senate as well and, I expect, within the 
veterans’ community and, I expect, within the United States of 
America today accept the conclusion that only stress was the cause 
of the problems. 

Is stress an important factor? Yes, it is. I happen to believe it 
is. But is it the only factor? No. And I think what we have been 
hearing, month after month after month, testimony before this 
committee is the role that chemicals, in one form or another, and 
the synergistic, the combined effect of chemicals, the role that they 
have played in causing illness, and it is impossible, in my view, to 
deny that conclusion any more. 

Mr. Chairman, very briefly, the concern that I have and what the 
GAO had is the lack of focus and the lack of direction on the part 
of the DOD and the VA. In the letter that we sent to the Presi- 
dential Advisory Committee, we briefly summarized a dozen dif- 
ferent studies by outstanding and well-known scientists and physi- 
cians who, in one way or another, point out the role that chemicals 
have played. 

Interestingly, two of the studies were funded by the DOD itself 
In 1995, the DOD, in one of their own studies at Fort Detrick, MD, 
concluded that pyridostigmine bromide, combined with DEET and 
pyrimethamine, have a synergistic effect, much more so than the 
additive effect on making rats sick, dying earlier than one would 
have expected, similar to the findings released by a Duke Univer- 
sity study. A dozen different studies, and what the GAO is saying, 
where is it all going? In 5 years from now, in 10 years from now. 
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are we going to have more and more studies? So I would suggest 
this is not an academic exercise. 

Now, the problems are many. 

No. 1, I happen to believe, and I can understand it from a human 
nature point of view, that the DOD is not happy to acknowledge 
that after that smashing military victory in the Persian Gulf, a vic- 
tory of enormous consequence, much better than anyone dreamed 
possible, that a two-bit despot like Saddam Hussein may have been 
able to cause yet so much damage. People do not want to acknowl- 
edge that. 

No. 2: What about the role of pyridostigmine bromide? As we all 
know, the DOD received a waiver from the FDA, and I suspect that 
there is — and I am not here to criticize, in that sense, the DOD. 
We know that they want the best for our troops. We know the VA 
wants the best for our troops, but maybe there is a reluctance to 
investigate the fact that they themselves brought forth 
pyridostigmine bromide, administered it to hundreds of thousands 
of our troops, and maybe that is part of the problem. 

And, No. 3, and maybe most significantly, there is a strong dif- 
ference of opinion within the medical community; honest physi- 
cians, honest scientists disagree about what is called “multiple 
chemical sensitivity,” and you have many physicians, I think, in 
the VA and the DOD who simply do not accept that diagnosis. 

I will be curious to know from the DOD and the VA how many 
scientists they have on board who believe in the synergistic impact 
of chemicals, that chemicals can make us ill. And if you do not be- 
lieve that, then you can have all the scientists you want peer-re- 
viewing everything, and they are going to think, hey, this is quack- 
ery; this does not mean anything. 

So I think those are some of the questions that we will want to 
explore today, and, Mr. Chairman, I simply congratulate you and 
your staff for the outstanding work that you have been doing. 

[The letter referred to follows:] 
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ConpeiSK of tfje tSititeDi #tate£ 

auMnsten. SC itOSlS 


June 20, 1997 


Joyce CLashof 
Canunittee Chair 

Presidinliil Advisory Committee on 
OUlf War Veterans' Ulnesses 

Dear Dr. Lashof ; 

^ In the December, 1996 Final Report of the Presidential Advisory Committee on Gulf War 
illnesses, the Committee concluded that “ouirent scientific evidence does not support a causal link 
between Gulf veterans' illnesses and exposures while in the Gulfr^ion to the following 
environmental risk fhctots assessed by the Committee: pesticides, chemical and bido^eat wat&e 
agents, vaccines, pyridostigmine bromide, infectious diseases, depleted uranium, oil well fires and 
smoke, and petroleum products." 

The Committee found rather that; "Stress manifests in diverse ways, and is likely M bean 
important contributing factor to the broad nmge of physical and psychological illnesses currently 
being reported by Gulf War veterans." Consequently, the Committee recommended that; “The 
entire federal research portfolio should place greater emphasis on basic and applied research on the 
physiologic effects of stress and stress-related disorders." 

While in no way minimizing the role that stress may have played in causing or contributing 
to health problems experienced by some veterans, we are writing to ask you to reassess your 
conclusion that cunent scientific evidence does not suppoit a causal link between dte symptoms 
...and jllnesses reported by Gulf war veterans and their exposure to a variety of chemicals during 
'^liiieir service in the Persian Gulf War. In bet, it is our beliefthat more and more scientific 
evidence suggests that a major cause of Peisian Gulf illness is the synergistic effect of a wide 
varie^df chemicals to which our soldiers were exposed. Our hope is that by reassKsing your 
conclusion, you wilt recommend increased research into and treatment for the health effects of 
chemical exposures experienced in the Peisian Gulf. 

r As you know, the Persian Gulf War theater was a chemical cesspool. It is now 
acknowledged that our troops were exposed to chemical warfiue agents. There is debate and 
uiicectaihWas to the e,xtent of that exposure but the Department of Defense confirms that at least 
20,000 soldiers were exposed. Further, the Persian Gulf environment included widesjwead use of 
leaded petroleum for fuel and dust mitigation. There was also considerable use of pesticides, 
including pesticides which were sprayed on the uniforms of individual troops and on their skin. 

Additionally. Persian Gulf troops were vaccinated against common inbaious diseases, 3S 
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wll M against two agents of biological warfare, anthrax and botalisin toxin. Pethap most 
importantly, as a result of a ^^aiver from the FDA, the Dapartment of Defbnse administered to 
Persian C3ui f soldiers the investigational drag, pyridostigmine bromide, as an anti-nerve gas 

tneasure,; 

As you know, over the last several years there have been a number of scientific studies and 
research reviews which suggest that chemical exposures may have played a key rote in the 
illnesses which tens of thousands of our Gulf veterans are suffering 6om. A brief description of a 
&w of these studies follows: 

Robert W. Haley. NtD.. of the Univetsi^ of Texas Southwestern Medical Center published 
in January of 1997, "Scientific Findings on the Gulf War Syndrome and Action Plans Leading to 
Treatment for Veterans." This research project concluded that many vetetans ate suffering fiom 
three primary syndromes, due to subtle brain, spinal cord and nerve damage, but not due to stress. 
He coneittdes that the damage was caused by exposure to combinations of pyridostigmine 
bromide, DEET and pesriddes. Different combinations of the chemicals appear to have cawed tte 
three different syndromes. 

Mohamed Abou-Donia. a Duke Pharmacologist, and Tom Kurt, of The University of Texas 
Southwestern Medical Center in Dallas, published a study in the May, 1996 issue of Journal of 
Toxicology and Environmental Health. This Study, conducted on hens, concluded that 
pyridosti^irie bromide, in combination of DECT and permethrin caused neurological deficits in 
the test animals which are similar to those reported by Gulf War veterans. 

Interestingly, in Mayof I99J, the DOD published its own study which concludes, "theta is 
fa .sigiiificamt iticrease in the lethal effect in rats given pyridostigmine bromide, permethrin and 
iMeT sitti'uitarieously by gavage when compared to expected additive lethal e^t of the 
rndiyidual compounds.” This study, which received relatively little public notice when it was 
released, recently published in the Journal ofToxicoloav and Environmental H«ldi. 

More recemly. Dr. Abou-Donia conducted another research project with the VAMedical 
Center, Durham North Carolina. This research showed that when tats were given pyridos^mine 
bromide and then put in stressful conditions, pyridostigmine bromide was able to cross the blood- 
brain harrier, leading to suppressed AChE levels. The research forecasts feat simitar blood-brain 
bCrrie'r alterations in veterans may have contributed to neurological deficits of some Gulf War 
veterans who were exposed to these chemicals during the war. 

Another study, conducted by Friedman, Kaufer, Shomer and others at the Department of 
Biotogicai Chemistry. Life Sciences Institute. Hebrew University in Israel, presents evidence that 
stress may make the blood brain barrier permeable to PB. The Veterans Aifeirs, April, 1997 
Report to Congress states thst this study may explain the acute symptoms of individuals who took 
PB. This study was published in Nature Medicine in 1 996. 

Dr Qanh Nicolson of the University of Texas, Department of Tumor Biology, and Dr. 
Nancy Nicolson of the Rhodon Foundation for Biomedical Research have conducted research 
which indicates that many of the symptoms of Gulf War Syndrome may be caused by chronic 
pathogenic mycoplasma infections. The Nicolsons relate these infections to exposures to warfere 
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agents in the Oulf. 

Dr. Satu Somani, PhD, of Southern niinots University, School of Medicine concludes, in a 
statement before the House Subcommittee on Human Resources that in light of “experimental 
proof and historical e^ idence of symptoms such as impaired concentraiioti and memoiy. headache, 
fatigue and depression of [he workers who worked in organophosphate industry, I consider that the 
illness associated with Gulf War veterans may be due to low dose sarin exposure and intake of 
pyridostigmine and exposure to pesticides and other chemicals. The adverse effects (^diue were 
amplified by physical stress." 

Dr.’ Myra B. Shayevitz. of the Northhampton VAMC, testified befbre the House 
Subcommittee on Human Resources that; "Experience at Northampton VAMC has led us to 
believe that the unexplained health problems of some Persian Oulf veterans may relate to the 
combination of chemical, physical and psychological stressors unique to die Desert Storm 
mperation." In summary. Dr. Shayevitz testified that veterans seen at die VAMC ftcili^ 
xotnplained of multi-system symptomology Mtich is remaikabty Simitar to the syndrome twhich 
' has-been. labeled Multiple Chemical Sensitivity. Multiple Chemical Sensitivity is a disorder in 
cwKich multiple symptoms occur in multiple systems or organs of the body as a result of exposure 
to.chetfilcais; ■ 

_ ' Dr.ICIaudia .Miller, assistant professor in allergy/immunology and environmental medicine 
' af^ffe Ohi vereity of T exas Health Science Center-San Antonio, consultant to the VA on the Gulf 
iVetlrins!. health problems, and a member of the VA’s Persian Gulf Expert Scientific Advisory 
CommitteeMescribed the similarities between the Gulf veteran’s symptoms and those of some 
civilians exposed to organophosphate pesticides, carbamate pesticides, or low leveB of volmtie 
organic chemical mixtures in a 1 99S paper published in Archives of Environmental ffealth 
entitled. “Chemical Sensitivity Attributed to Pesticide Exposure Versus Remodeling." hi 
testimony invited by your Committee, in several recently published papers, and in the second 
edition of the book Chemical Exposures: Low Levels and High Stalrex. (co-authored by MIT 
Professor Nicholas A .Ashford, Ph.D.,, J.D.), she has presented compelling evidence that we may 
in fact be witnessing the emergence of a new mechanism or theory of disease, described as 
”"’»!cant-induced loss of tolerance." 

Dr. Howard B. Umovitz, PhD, has fbcused his research on how chemical and infectious 
agents interact to initiate and maintain a chrenic disorder. He testified before the House Human 
Rnburces Committee that he became involved with Gulf War illnesses because the symptoms 
;:,w^';simiiar to those of a dozen unexplained epidemics over the last 60 year. From his research 
survey. Dr? Umovitz concluded, "Syndromes associated with otganophosphate-induced delayed 
neuropathy could explain many of the observed and unexplained illnesses." 

Dr. fames I. Moss and Dr. Arthur Hume recently conducted research which fbcused on the 
pbSsibleinteractions that might produce symptoms similar to those experienced by Persian Gulf 
yelerahsilrolitninaryj research on mice indicates that toxicity of pyridostigmine bromide increases 
wfrenCcbmbinediwith caffeine or adrenaline. 

si'sln tesearch onjcockroaches conducted in 1993, Dr. hitoss, when working for the 
Debirthieh! of Agriculture, came to the conclusion that PB and DEET. when combined with each 
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other, were much more toxic thin when used separately. 

j,Dr.*T^ H. Duffy, NiD of the Department of Neurology Children's Hospial and Harvard 
Medicii Schodt, presented the following testimony to the House Human Resources 
Subcommittee: “Studies performed or funded by the US Army in the past clearly demonstrate, for 
Both monkey and man, that e-xposure to the nerve agent, Saurin, can produce long term alteration of 
brain function. Levels of exposure capable of producing such late effects may not be recognizable 
by salj acts, acutely, especially if they are unaware of tvhat is happening and/or ate distracted hy 
biher activities.” 

A study published in tite lournal ofNeurologv. conducted by Jama!, Hansen, 

Aparcopoulos and Pedan focused upon evidence of peripheral and central nervous system 
i^function in veterans with Persian Gulf War illness that may have boot caused by chemical 
exposure. The study concluded diat there may have been a d^fiinetion in the nervous system of 
the veterans which were assessed, and that Airther studies were required to confiiTn and 
characterize this dysfunction. 

Dr. William Rea of the Environmental Health Center in Dallas has treked over 60 P«sian 
Gulf veterans, with a protocol that includes chemical-free environment, nutritional supplements, 
injection therapy artd heat therapy. Dr. Rea concludes that (teurotoxic environmental exposures 
and other personal exposures prior to and during deployment in the Gulf War theater of operations, 
including burning oil and smoke, pesticides, sand intitation, inoculations and nerve gas may have 
resultediih chronically deregulated immune and nonitrunune detoxification systems, resutting in 
rthuiti-syistem iliness in veterans. 

i7r. Mark A. Prendergast, of the Medical College of Geotgia, and others, recently published 
iaiixhTdy;irf the journal Psychooharmaeologv . which suggests: that aiqtosures to low levels of nerve 
i'^'afidlsotne^pesticides can lead to memory toss, a common complaint among Gulf War vetenuiS. 

-tSe.ibdve references indicate that there is a wide artay of scientific evidence availabte that 
t«ads'tb':ih'e imhclusidn that some Oulf War veterans are suffering illnesses related to chemical 
expdsurbsyn’the Gulf. Moreover, many of the studies specihcally link pyridostigmine bromide 
and'^tieides with adverse health effects, similar to those oUr veterans are suffering from. While 
we agfee that effects of stress must be considered and studierd in order to better address the myriad 
of'pfdblems which Gulf War veterans fece, we urge the Committee to now place your emphasis 
ariiSTocus oii the role which chemical exposures played in the health problems of veterans who 
served in the Gulf War. 

We would also like to express our concern that there is a feeling among the public tiiat, for 
whatever reason, various agencies of the United States Government have been less than 
enthusiastic about addressing the issue of the relationship between chemicals and Persian Oulf 
illness. 


As you know, it took over five years before the OOD and CIA publicly acknowledged that 
American troops were exposed to chemical warfare agents. The DOD, today, acknowledges that 
they do not yet know the full e.xient of the exposures. 
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A number of government rceenrdters heve either been 6c«d or biled to receive support in 
investigeting the poffiible relationship between chemicaii and Persian Gulf illness: 

Dr. James Moss, after concluding that PB and DffiT when combined produce toxic efifeots 
on cockroaches, was terminated from his employment wi^h the Depanment of Agriculture. 

In 1993, in invited testimony before the Subcommittee on Oversight and Investigations of 
the Committee on Veterans Affairs, Dr. Claudia Matter cajled for a spedalized research Gtcili^, an 
environmental medical unit, in order to teat scientilicatly Whether ill Golf War vmetans are 
^'sensitive to very low levels of common chemicals, as maiiy of them now report Although 
'.Congressional appropriations for half the costs of the bciii^ were obtained through a bipartisan 
effort andDOD agreed to fond the remainder, DOD foiled to implement the project No such 
research fitcility currently exists that would allow physicians to diagnose or rule out chemical 
sensitivtQr its the vetorans. 

. Dr. Mym Shayavitz, a VA physician, at Nordiamp^ Massachusetts VA hospital was given 
preltminaiy suppdit by the VA for a treatment project bas^ on the belief that Persian Gulf 
,yetdnns.were su^ering from chemical exposures. Despite initial suppott. Dr. Sht^vitz’s research 
project vras never fonded and she eventually left the VA 

. Jonathf>n Tucker, PhD, served on the Presidedtiat Advisory Committee staff as the 
seHiJt>r7^lii^,imalyst responsible for investigating incidents of chemical and biological agents 
August to December, 1995. Dr. Tucker was summarily dismissed after 
a^ressiVelyaitempiing to understand the extent of chemical exposures in tho Gulf 

Bi conclusion, we, die undersigned Members of Congress, urge the Presidential Advisoiy 
Cbminittae to reevaluate the conclusions that were reached in the Final 1996 Final Report We 
Wt'eyb that the evidence is clear that exposure to a wide variety of chemicals in the Persian Gulf 
may be a significant foctor in Persian Gulf illness. 

We look forward to heating your reply. Thank you for your consideration. 



Sincerely Yours, 
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Mr. Shays. I thank the gentleman. At this time, we have a Mem- 
ber of Congress, a distinguished Member of Congress, Jack Metcalf, 
who, while not a member of this committee, has been very active 
on this issue and very involved. We appreciate your involvement, 
and appreciate any testimony or statement that you would like to 
give. 

STATEMENT OF HON. JACK METCALF, A REPRESENTATIVE IN 
CONGRESS FROM THE STATE OF WASHINGTON 

Mr. Metcalf. Thank you very much, Mr. Chairman, for your 
work and support and for the opportunity to speak to the sub- 
committee on this vital issue. I would like to have my entire state- 
ment entered in the record. 

Mr. Shays. Without objection, so ordered, and I will use your 
point here as an excuse to do two business things and ask unani- 
mous consent that all members of the subcommittee be permitted 
to place any opening statement in the record and that the record 
remain open 3 days and without objection, so ordered, and ask 
unanimous consent that all witnesses be permitted to include their 
written statement in the record and without objection, so ordered. 

And does the ranking member mind if I just — OK. We welcome 
your statement now. 

Mr. Metcalf. Thank you very much. Gulf war illnesses have af- 
fected thousands of service personnel, both United States troops 
and those of our allies. In the beginning, the Department of De- 
fense officially refused to recognize the possibility of serious ill- 
nesses related to operations in the Gulf that were not clearly the 
result of an identifiable source. However, reluctantly, in the past 
year there has been an increasing acknowledgement of events dur- 
ing the operation that could have potentially exposed troops to 
chemical and biological warfare agents. 

Considering United States shipments of both chemical and bio- 
logical material to Iraq as well as statements by Retired General 
Schwarzkopf and Secretary of State Albright and others regarding 
Iraq’s development of biological weapons, it is difficult to under- 
stand how the Department of Defense can continue to deny the 
possibility that our troops could have been exposed to biologicals. 

Additionally, I have a grave concern that the Government’s un- 
willingness to seriously consider the cumulative health con- 
sequences, cumulative health consequences of exposures to mul- 
tiple-risk factors has resulted in inadequate care for the sailors, 
soldiers, airmen, and Marines who put their lives on the line when 
their Nation called. 

The most sobering experience I have had since I came to Con- 
gress has been to meet the sick young men and women that were 
in excellent health before their service in the Gulf. I have heard 
over and over their stories of multiple-risk-factor exposures. 

Ed, a Marine scout sniper, was in outstanding health before his 
service in the Gulf, as evidenced by the award he received for at- 
taining the maximum score on physical fitness tests. His perform- 
ance as a Marine was continually commended. His health has 
steadily deteriorated since his return. As he related his story, what 
is clear is the complexity of the potential exposures. 
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He was seriously ill shortly after arrival in the Gulf, although 
the cause was unknown. He was ordered to take PB tablets and a 
botulinum vaccine. During his experiences, chemical alarms were 
continually sounding and blister agents were being detected. He 
and his team were breathing smoke from oil well fires, as well as 
smoke from burning tanks destroyed by depleted uranium rounds. 
He described a dark, foul rain that came from the north, its cause 
unknown. He was exposed to pesticides and other environmental 
hazards in the field. 

The work done to date to help Ed and thousands like him is woe- 
fully deficient. The Department of Defense is quick to point out 
that the Government is funding 91 Gulf war medical research stud- 
ies. A close look, however, reveals a sobering reality: Of those 91, 
only 3 are looking at issues associated with chemical weapon expo- 
sure, and only 2 are examining the health consequences of depleted 
uranium. What is truly amazing is that none of these three chem- 
ical weapons studies are even being done in this country. 

Why are not the best and the brightest of our doctors and sci- 
entists working to find answers? The young men and women who 
serve this Nation deserve better. 

Finally, I want to thank Dr. Garth Nicolson and Leonard Dietz 
for their testimonies today. When scientists with the stature of 
these researchers speak, we need to be listening. I can only hope 
that the public will do so, that the Pentagon and the public will 
do so. 

We in Congress have a moral obligation to press for truthful an- 
swers and to ensure adequate health for our veterans and their 
family members who may be sick as a result of exposures in the 
Gulf 

Thank you very much, Mr. Chairman. 

[The prepared statement of Hon. Jack Metcalf follows:] 
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Statement made by Congressman Jack Metcalf to the Subcommittee on Human Resources 6-26-97 


Mr. Chairman: 

Thank you for the opportunity to speak to the Sub-Committee on this vital issue, 

1 would like to have my entire statement entered into the record. 

Gulf War Illnesses have affected thousands of service personnel, both United States troops and 
those of our allies. In the beginning, the Department of Defense officially refitsed to recogniz^ 
the possibility of serious illnesses related to the operations in the gulf that were not clearly the 
result of an identifiable source. However, reluctantly in the past year, there has been an increasiig 
acknowledgment of events during the operation that could have potentially exposed troops to 
chemical and biological warfare agents Considering U.S. shipments of chemical and biological 
materials, as well as statements by retired General Schwarzkopf, Secretary of State Albright and 
others regarding Iraq’s development of biological weapons, it is difficult to understand how the 
Department of Defense can continue to deny the possibility that our troops could have been 
exposed to biolo^cals. 

Additionally, I have a grave concern that the government’s unwillingness to seriously consider the 
cumulative health comsequences of exposures to multiple risk factors, has resulted in inadequate 
care for the sailors, soldiers, airmen, and marines who put their lives on the line when their nation 
called. . 

The most sobering experience I have had since I came to Congress, has been to meet sick young 
men and women that were in excellent health before their service in the gulf I have heard over 
and over their stories of multiple risk factor exposures. 

Ed, a former Marine scout sniper, was in outstanding health before his service in the Gulf, as 
evidenced by the award he received for attaining the maximum score on the Physical Fitness Test. 
His performance as a Marine was continually commended. His health has steadily deteriorated 
since his return. As he related his story, what is clear is the complexity of potential exposures: 

!. He was seriously ill shortly after arrival, although the cause is unknown. 

2. He was ordered to take PB Tablets and the Botulinum Vaccine. 

3. During his experiences chemical alarms were continually sounding and blister agents were 

being deterted. 

4. He and his team were breathing smoke from oil well fires, as well as smoke from burning tanks 

destroyed by depleted uranium rounds. 

5. He described a “Dark-foul rain” that came from the north: its cause unknown. 

6. He was exposed to pesticides and other environmental hazards in the field. 
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The work done to date to help Ed and the thousands like him is woeftilly deficient. The 
Department of Defense is quick to point out fiiat the Government is funding 91 Gulf War medical 
research studies. A close look however reveals a sobering reality; Of those 91, only three are 
looking at issues associated with chemical weapon exposure, and only two are examining the 
health consequences of depleted uranium. What is truly amazing is that none of the three 
chemical weapons studies are even being done in this cxiuntryl 

Why are not the best and brightest of our 
doctors and scientists working to find the answere? The young men and women who served this 
nation deserve better! 

Finally, I want to thank Doctor Garth Nicolson and Leonard Dietz for their testimonies today. 
When scientists with the stature of these researchers ^ak, we need to be listening. I can only 
hope that the Pentagon will do so. 

We in Congr^s have a moral obligation to press for truthful answers, and to insure adequate 
health care for our veterans and their family members who may be sick as a result of exposures in 
the Gulf . 

Thank you Mr. Chairman. 
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Mr. Shays. I thank the gentleman for being here for his state- 
ment. 

At this time, the Chair would like to recognize Mr. Towns, who 
truly is an equal partner in this process. I may have the gavel, but 
I consider us equal partners, and I particularly appreciate the fact 
that he is busy on the Commerce Committee but spends so much 
time as the ranking member on this subcommittee. Mr. Towns. 

Mr. Towns. Thank you very much, Mr. Chairman. Let me begin 
by first thanking you for your kind words, and let me also thank 
you, as well as the majority staff and the minority staff, for arrang- 
ing this hearing today on Persian Gulf war illness. 

While I look forward to hearing the testimony of all of our wit- 
nesses, I am particularly interested in our treatment of the dis- 
order known as multiple chemical sensitivity. Some people have 
questioned the VA’s reluctance to recognize multiple chemical sen- 
sitivity as a compensable injury. However, this criticism ignores 
that the medical community is divided over whether MCS is a bona 
fide disease. The California Medical Association, the American 
Academy of Allergy and Immunology, the American College of Phy- 
sicians, the American College of Medicine, and the Council on Sci- 
entific Affairs of the American Medical Association have all pub- 
lished position papers which question the existence of MCS, its di- 
agnosis, and its treatments. 

Additionally, the legal community is not unified on this issue, ei- 
ther. Courts have been divided over whether MCS is to be consid- 
ered as an injury under State workers’ compensation laws, and we 
in the Federal Government have not been consistent, either. 

MCS has been classified as a disability under the Americans 
with Disabilities Act. MCS has also been recognized by the U.S. 
Department of Housing and Urban Development as a basis for 
seeking protection under the Federal housing discrimination laws, 
yet the Social Security Administration considers MCS on a case-by- 
case basis, and the Department of Veterans’ Affairs does not recog- 
nize it at all. 

In August 1997, the U.S. Agency for Toxic Substances and Dis- 
ease Registry will publish an interim report on MCS. The Agency 
is composed of representatives from the Departments of Defense, 
Energy, Health and Human Services, and Veterans’ Affairs, as well 
as the National Center for Environmental Health, the National In- 
stitute of Occupational Safety and Health, and the National Insti- 
tute of Environmental Health Sciences, and the U.S. Environ- 
mental Protection Agency. 

The report is expected to contain findings and recommendations 
which may affect the compensation policies of every Federal agency 
and provide some general agreement in the scientific and medical 
communities, which would lead to Federal recognition and also uni- 
formity. 

Mr. Chairman, I suggest that when the report is released, we 
hold a hearing on its findings. Additionally, I suggest that if the 
situation warrants, we consider legislation to require Federal ben- 
efit uniformity for all those who are disabled by multiple chemical 
sensitivity. 

So I look forward to working with you, as I have done in the 
past, and I would like to also applaud you for staying with this 
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issue, because I think it is important that we do so, and at this 
time I yield back. 

Mr. Shays. I thank the gentleman. In fact, we both are staying 
with this issue, obviously, along with Mr. Sanders. At this time, I 
am inviting to the table, recognizing our four witnesses. Col. Gil- 
bert Roman, retired. Gulf war veteran — oh, I am sorry. Mr. 
Kucinich, I apologize. I did not see you walk in. 

Mr. Kucinich. Thank you very much, Mr. Chairman. I will be 
brief I want to thank the Chair for his diligence in pursuing this 
issue over the past few years, and I have had a chance to look at 
testimony that has been presented to this committee, as well as the 
initial report which we received, and it is very apparent that there 
were many shortcomings in the approach that the Department of 
Defense used. 

I would like to think that the United States of America has a De- 
fense Department which is second to none in the world and that 
they really are dedicated to protecting the American people and as- 
suring the security of Americans around the world and making 
sure that Americans’ interests are protected. 

But in this one case I think we have seen where despite perhaps 
some of the best intentions and some of the best people, it is quite 
possible some serious mistakes were made and those mistakes 
were repeated, that people went into the crisis affecting the Gulf 
war veterans with a theoretical forward which did not allow for the 
consideration of other possibilities other than post-traumatic stress 
or psychological conditions which can arise from people being sepa- 
rated from family and being in a certain environment, and the 
analysis was flawed from the beginning. 

And so if we can, in these hearings, find a way to not just admit 
that possibility, but to remedy the injustice which has been done 
to the Gulf war veterans, then we can celebrate the unending pos- 
sibilities of a democratic tradition which can include error and seek 
to create remedies which can overcome those errors. 

Thank you very much, Mr. Chairman, for the work that you have 
done on this. 

Mr. Shays. I thank the gentleman. At this time, we will recog- 
nize our four witnesses and ask them to stand to be sworn in: Col. 
Gilbert Roman, retired. Gulf war veteran, Denver, CO; Mr. Paul 
Canterbury, Gulf war veteran, Ashley, OH; Mr. Michael Stacy, Gulf 
war veteran, Inola, OK; and S/Sgt. Mark Zeller, Gulf war veteran. 
Fort Rucker, AL. 

Gentlemen, we swear in all our witnesses, including Members of 
Congress. Raise your right hands. 

[Witnesses sworn.] 

Mr. Shays. Thank you. Please be seated. I note for the record 
that all four have answered in the affirmative. 

We will begin in the order in which I called you, so we will just 
go right down the table. We are going to have a timer on, but you 
are free to run over the timer. We want to just keep track of how 
we are doing here, so I welcome you. Colonel. 
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STATEMENTS OF COL. GILBERT ROMAN, RETIRED, GULF WAR 

VETERAN, DENVER, CO; PAUL CANTERBURY, GULF WAR VET- 
ERAN, ASHLEY, OH; MICHAEL STACY, GULF WAR VETERAN, 

INOLA, OK; STAFF SGT. MARK ZELLER, GULF WAR VETERAN, 

FORT RUCKER, AL 

Col. Roman. Thank you, sir. Mr. Chairman, distinguished mem- 
bers of the subcommittee, my fellow veterans, I am Gilbert D. 
Roman, Colonel, U.S. Army, retired. Reserve. I thank you for the 
opportunity to be here today. 

I would like to start out with a newspaper item quotation, a very 
brief one, taken from the Army Times, 1994. It says, “Sick Gulf 
Vets Wary, Wait for Treatment.” It goes on to quote, “We are com- 
mitted to the treatment of the veterans of the Persian Gulf conflict 
who are experiencing problems as a result of their service,” said 
Edwin Dorn, Under Secretary of Defense for Personnel and Readi- 
ness. “We are determined to fashion compensation for those who 
are too sick to work.” Army Times, March 1994. 

We are still waiting, sir. I am greatly saddened by recent news- 
paper accounts of what is not occurring in the dialog and discus- 
sion on this issue, because I see a continuing pattern of official 
DOD misinformation and negligence tantamount to malfeasance in 
office for ignoring testimony and documentation referring to the 
use or presence of chemicals and other biological agents our reports 
indicate were found in the theater of operations during Desert 
Shield/Desert Storm. 

I arrived in the theater of operations on January 6, 1991 — ^by the 
way, that would happen to be my birthday — after volunteering to 
serve in the Persian Gulf and being brought on active duty in De- 
cember 1990. My primary responsibility as Colonel, Medical Service 
Corps, was the Deputy Commander of the 311th Evacuation Hos- 
pital — 

Mr. Shays. Colonel, could you just slow down a little bit? We are 
not going to rush you. 

Col. Roman. Are you sure? 

Mr. Shays. Yes. 

Col. Roman. OK. 

Mr. Shays. Let me just say something to all of you. We learned 
early on that you are voices in the wilderness, with very few people 
listening. 

Col. Roman. Thank you. Thank you. 

Mr. Shays. And we decided that in almost every instance we 
would begin our hearings listening to those voices. So you are a 
very important voice, and you take your time. 

Col. Roman. I took very serious that 5 minutes, though, that we 
were given. 

Mr. Shays. Well, I want to explain to you, we would like you to 
have been aware of the 5 minutes. If you run over, we are just 
going to turn the light back on. 

Col. Roman. Thank you, sir. My primary responsibility as Colo- 
nel, Medical Service Corps was as the Deputy Commander of the 
311th Evacuation Hospital. I was responsible for operations, logis- 
tics, and security. In secondary assi^ments I was also the public 
affairs officer and liaison to the Ministry of Health in Abu Dhabi, 
United Arab Emirates, where the 311th was physically located. 
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We were also near A1 Dafra and A1 Bateen Air Force Bases 
where the United States Air Force flew daily sorties north. Also fly- 
ing out of A1 Bateen were daily air shuttles called the “Star Shut- 
tle,” which were either C-130’s or C-141’s that flew daily shuttles 
to Riyadh, Dharhan, King Khalid Military City, and other points 
in the Gulf operations. 

During several of the official visits to these strategic military cit- 
ies there were frequent SCUD attacks in SCUD Alley during which 
I often heard the chemical alarms. When I asked if these alarms 
meant chemicals, and I was a colonel, I was told that the chemical 
alarms had malfunctioned. I do not think they malfunctioned that 
often, sir. 

My first time in Riyadh, I became ill. I was treated for nausea, 
headaches, vomiting, diarrhea, and a high temperature. My com- 
mander, a physician, was with me and treated me for the symp- 
toms, which appeared to be food poisoning. There was nausea, 
headache, vomiting, and — I am bleeding; and the reason I am 
bleeding, sir, is because I have precancerous polyps — excuse me — 
that have not been treated in my nasal passages and colon. But if 
I can continue, I would appreciate it. 

Mr. Shays. You may continue, and you may slow down. 

Col. Roman. I am slowing down. 

Mr. Shays. And we can also go to another witness and then come 
back to you. 

Col. Roman. If I can just continue, I will be finished in a few 
minutes. 

Mr. Shays. I just want to emphasize to you, though, just feel free 
to slow down. 

Col. Roman. OK. 

Mr. Shays. We just want to hear every word you have to say. 

Col. Roman. Thank you, sir. This nausea, headache, vomiting, 
and flu-like symptoms continued throughout the time I was in the 
Persian Gulf, and I continued to treat it like food poisoning, with 
Immodium and 800 milligrams Motrin, the Army’s blessed answer 
to all pain. 

The rashes I had over my body while I was in the Gulf I thought 
were normal and expected, since I spent most of my days in the 
sand, wind, and the sun with all the attendant fleas, flies, and 
other desert parasites. A calamine lotion-like substance served to 
sooth but not relieve or get rid of the severe rashes that I experi- 
enced. 

Life in the theater of operations was a constant adrenalin rush, 
with 3 or 4 hours of sleep in between. Headaches I began to experi- 
ence attributed to fatigue and the lack of sleep were actually other 
things, as I found out later. 

Upon returning home to the States and my discharge from active 
duty, I returned home, and the symptoms I experienced in the Per- 
sian Gulf continued after I got there, and they got progressively 
worse. 

In 1993, I registered myself with the Washington, DC Veterans 
Hospital after receiving an invitation from the VA to come in for 
an examination because I was a Persian Gulf vet. The Washington, 
DC VA noted 
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Mr. Towns. Mr. Chairman, may I make a suggestion that we 
allow him to go to the restroom and then return and allow someone 
else to testify and then let him come back and continue? 

Col. Roman. OK. Thank you. 

Mr. Shays. I think that is a good suggestion. 

Col. Roman. I apologize. I just have not been able to stop these 
nosebleeds for a number of years now. 

Mr. Shays. You know, you are apologizing to us, and we should 
be apologizing to you. Thank you. Colonel. We will see you back 
here. Mr. Canterbury. 

Mr. Canterbury. Yes, sir. 

Mr. Shays. We welcome your testimony; and, again, I just want 
to say we are in no rush. 

Mr. Canterbury. Yes, sir. 

Mr. Shays. So we welcome your testimony. You may begin. 

Mr. Canterbury. Thank you. Hello. My name is Paul Canter- 
bury, and I want to thank you for allowing me to come and testify 
before you. 

Mr. Shays. I am sorry to interrupt. I want you to move the mic 
a little closer to you, and I want you to bring it down just a speck. 
There you go. Thank you. 

Mr. Canterbury. I served in the U.S. Army at Fort Hood, TX 
from 1989 to 1992 in Delta Company, 57th Signal Battalion. I was 
sent to the Middle East as a private from September 1990 to April 
1991. In August 1990, myself and my company went on alert and 
spent over 24 hours painting vehicles with the CARC paint, and I 
remember the fruity smelling odor. For several days after painting 
the battalion’s vehicles, I felt very nauseous. 

We were shipped to King Abdul Aziz Port. I stayed there for 
about 2 to 3 weeks. The facilities were pretty disgusting, filthy. 
There were not enough restrooms and showers to accommodate the 
amount of people who had to utilize them. They were not properly 
cleaned either. 

On the port that I was at, food and water was rationed out to 
us. After a couple of weeks on the port, I began experiencing nau- 
sea, headaches, and diarrhea. 

During the convoy to our first site in the desert, my condition be- 
came worse, with vomiting, migraines, and diarrhea. While setting 
up camp, I passed out and was taken to a field hospital and treated 
for what was then said as dysentery and dehydration. I was treat- 
ed with pills and an IV. 

After Christmas, my communication team supported the 18th 
Airborne Corps Main, where we were sent to King Khalid Military 
City, just days before the air campaign. KKMC was where I first 
heard chemical alarms and SCUD alerts. Hours before the air war 
started, we began taking the bromide tablets. During the first 
hours of the air war, we traveled in MOPP-4 at night to a city 
called Rafha, just miles from the Iraqi border. 

I continued to take the bromide tablets for a total period of 8 to 
9 days, three times a day, in front of a noncommissioned officer. 
At Rafha, we experienced many chemical alarms, and after the 
alarms were sounded, my platoon sergeant and my platoon leader 
would call for a private to unmask to see if it was all clear. I was 
one of those privates, and we were told we were expendable. 
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Sometime during this period, I was driving through Hafa-Albotin 
the day a SCUD landed. A soldier gave us the sign “GAS, GAS, 
GAS.” I noticed a rainbow in the sky, and I questioned what that 
rainbow was caused from. Today, I still do want to know what it 
is, sir. 

A day or two prior to the ground war, I went to Rafha to receive 
a shot. I was handed a piece of paper to sign and release the Army 
or the Government — I am not sure which — of any and all adverse 
side effects. The paper stated it was an experimental drug, which 
I do not remember the name. I was not allowed to refuse the shot. 
I was not allowed to receive the paper, but I was allowed to refuse 
to sign it. 

After the shot was administered, I began noticing heart palpita- 
tions and tunnel vision. When the ground war started, we convoyed 
to Iraq and established a site. We were told by our first sergeant 
to turn in all live ammunition, and the only ones allowed to have 
it would be the guard points. Because of my lack of knowledge of 
the dangers of depleted uranium on destroyed tanks, armored vehi- 
cles, and bunkers, I did not protect myself with my MOPP gear 
while climbing on and in them. 

In April 1991, I returned to Fort Hood, TX, and numerous times 
I reported to the troop medical clinic, complaining of heart palpita- 
tions, migraines, severe diarrhea, and muscle spasms. No tests 
were run, and I was always told to take a couple of days off and 
bed rest. Prior to getting out of the Army and my ETS physical, 
I stated those same problems I went to the TMC for. 

They had me wear a heart monitor, and the results were that my 
heart was beating faster than normal, and I was told that it was 
nothing to worry about. 

After I left the Army in 1992, I moved my family to Ohio. I first 
went to the VA Clinic in Columbus, OH, June 1994, to sign on the 
Persian Gulf Registry Exam. Upon completion of the exam, the at- 
tending physician stated to me, and I quote: “There is nothing 
wrong with you. It is all stress-related.” 

I believed him, and I thought from his opinion and my family’s 
comments that there was nothing wrong with me. I later found out 
from a patient rep that the physician for the Persian Gulf Registry 
Exam had set various appointments for me, which my records indi- 
cate a no-show for all set appointments. To the best of my knowl- 
edge, I do not remember him setting those appointments for me. 
I was not aware of them. 

As time went on, my symptoms had been increasing in number 
and seemed to be getting worse. I did nothing medically until July 
1996, when I returned to the VA Clinic for another, a second Per- 
sian Gulf Registry Examination. After that time, a primary physi- 
cian was established. She then started setting appointments, lab 
work, CAT scan of head, heart monitor, et cetera. 

The problems I have had with the VA Clinic, outpatient clinic in 
Columbus, OH are numerous. One, not receiving test results. My 
appointments with my primary physician started out at about 
every 2 weeks, then they started going every couple of months. I 
had a problem with my physician personally walking me to the 
mental health clinic like I am a crazy person and I cannot find my 
own way. 
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I have a problem with a psychologist trying to hypnotize me for 
pain control. Stare at a black dot on the wall and listen to this 
tape. 

On one occasion, after telling my physician my health has gotten 
worse, she told me this: Your lab work is normal. There is nothing 
to treat. There is no diagnosis. I can give you Tylenol or Motrin for 
your pain, but please note, before this time, she had been pre- 
scribing me meds such as Solodac and Hyproxin for my pain. 

In November 1996, I admitted myself to the VA Hospital in Chil- 
licothe, OH to get help for my health problems, depression, and sui- 
cidal tendencies. They diagnosed me with PTSD and Dysthymic 
Disorder. 

In December 1996, I tried to commit suicide because of my de- 
clining health problems, which everyone said there was nothing 
wrong with me, and the breakup of my marriage. I was admitted 
to Knox County Community Hospital’s psych ward for about a 
week. 

In January 1997, I returned to my primary physician again, ex- 
plaining everything that had happened, and I told her I had not 
worked for quite a while, and she said she could not give me a 
work excuse to turn in; she could not provide me with one. I asked 
for a referral to another medical facility, and she said she could not 
do that, either. 

On my very first appointment with the physical therapist, she di- 
agnosed me with fibromyalgia by having me push my arms this 
way, pull my arms that way, same with my feet. I do not see how 
this is possible. 

In March 1997, I experienced bad blurred and double vision, and 
I went to an optometrist. His diagnosis was hypertropia, large 
vertical muscle imbalance, esophoria at near, accommodative defi- 
ciency. And vision therapy was recommended for treatment, pre- 
scription sunglasses, and bifocals. 

May 12, 1997, I went to the VA Hospital in Washington, DC, and 
had numerous tests done on me, which I do not have the results 
of as of today. May 12 to 14, 1997, I went to Georgetown University 
Medical Center for further studies. No results as of today. 

I was told that I would be at the VA Hospital in Washington, 
DC, between 10 to 14 days, but I was only there 6, 2 of which were 
on the weekend, and the first day nothing was done. 

When I joined the Army, I signed a contract with the United 
States stating that if anything happened to me in an act of a war, 
peacekeeping process, what have you, if I die, if I become ill during 
my time in service, the United States would take care of me. I ful- 
filled my portion of that contract; now it is time for you to fulfill 
your portion of the contract. 

In closing, I would like to say, due to the time restraints, I was 
not able to provide you with all the information I have knowledge 
of. Thank you, sir. 

[The prepared statement of Mr. Canterbury follows:] 
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Dccafl«d R^rt of P«d Cvttabury fiom 1989 to Preacnt 


I would ISce to ftqriito to ttw belt of 09 aUSty» sny^ ttilMrieiKet wfaOe In tile Qulf 
K^lon aad eiq)erieiices wM tbe VA Ho^iub. 

1 bdieve tfaeie sUteiiMotft to be u icoonte tod tme M it can postKdy be 
coiuidering niy mccQOfy lotsee. 

I served intiieUS Army HR. Hood, TX.fVora 1989 to 1992. Duringiny 
e&IifOttettl was sett to the Middle East froa Sept 1990 to April 1991 with the nok of 
Private. 


&i August of 1990, 0 ^ uoit, Delta Co. 37th SIG BN, went Ml aleit sod prepared 
fix deployment WhDe p repa ri ng for d^doymect I pecaopaUy along wHh my mdtqyeat 
w<^ ow 24 hours paizniDg vHiides and equ^iaent with &e sand colored paint 
(C.AXC.). rm not sure ofanydaagKs from the fhdtyssieUiagpalid, but} remember 

pret^ aauseotu for sev^ d^rs after. 

Id September. 1990, 37ibSIG BN deployed to King Abdul Adz Port In Saudi 
Arabln. There we st^>ed fix 20 weds waiting for equipment to arrive in the ooimtry. 
There were IheraSy thousands of tro(^ housed in thme Ihigh bu&fings, Md tiicce wua a 
la^of acflommodsdons for tUs nombcr of tre^ for aiv period of tunel* Ihesaidtary 
coodhicoswereuptM&evaMe. There were not enough t^let and shower focOMea for the 
number of peofde tryiflg to udfiie them. ThefoohtieswcrenotpnyeifycleaftedtfatalL 
There was not enough food and water oo the port, and because of^foctor It was 
fteioaed. 

After a cottpteofwedcs on foe port I began eaqMepring nausea, headaches »d 
dianhea. law equfoaeat arrived and ordas came in to move to ttelteasrt. Buring 
the GQovoy to our fiiH sifo I became very 01, voiBtiag, andgrabe and dianhea. 

Once we anived at our she aud Halted to make camp! passed out Iwaatben 
taken to a field Army Hospital, where I stayed aweral days and was given paii and ^s 
for treatmeoc of Dynofory and Dehydrarien. 

hfy job rides in foe service were primacy (SltlO) Win Syatena InaiaBer and 
fiecoodary (31D10) Tiannraadons Systems Opwreor. X was in ^(LSNFbdooiO Large 
Estenslop Node. Ctety 3, 31LI0 of LEN Pit canted the SIPIO job tirie. Thetlaeeofua 
were aent to help Small Eatenskm Node Coiaao. teems and would always end up beck 
wfthriMLEN. TbelJBNsttyedHowfoH rite fix several mooriiivdtkb during tUs time 
I was fioariog back and forth from riwLEN and difterant SENS. Somefone after 
Ghriatmas 1 went wifo a SEN Team to support iSfoAiibofiieCorp.hfrriiL ThlsSEN 
teem conriiied of d peo^ 
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WeweattoK.ICM.C. (KiagK^KfiStajyCftjf). We wen it KXM.C. £3r a 
G<Hip}eofdiQrB|«ortothoAIReao3(B4^ It was I remember tte 

Sm(^i«ai6et aiefmetmiii^aadtiaeSmSCl^atefti. lust ^xn^eSan the AIR 
ca&^elga, ^ got ctden to start taidi^ tbe bfoituie t^ti» tad to move out to a BBW 
u&ofoi^ed territory duiiag the fim hours of the AIR wu. TiaveiiogiBMopp4Btidght> 
we ended 19 going to a in Saudi Aiabia> 7 fiom tbe Inq border Rafiba. 

The Arn^ took Uie airport 80(1 to the diy ^ IbQowing mondiig. 

I su^ed w^ rile team usail the mowsd a comde 19 the fnpettpe. 

Badr the cmce ag^ «id ibr the mat of the rime 1 ^ent ^ T 

totals rite broaridemhiets. Irmemba’tafcBgtheniSri^tdi^eniyShmtrsafldiQ 
the presence of a Non CmiuittsdoQed<Mker. bafi I ended up tddnga whole package 
and started anoriun' <me before I was told it was (BC to steq) taideg them 

the IJNau^ed at thia rite tmtS foe ground war. Althia rite we experioind more 
dhemieal alsias. After the alarms our fVt LDR and PLT SGT. wooki lly a private 
Iwasoneoffoosei^rvates. We were t^ at that rime foatm were 

eaqpo^abie. 

Also dura% rids period, 1 ww s«m ow on a aupi^ nm to eifoer Daharan m 

Dammon. We had to drive through Aifo'AfootB the day a SCUD landed. While drivii^ 
riirough the sc^kficra were giving us the ‘QAS, CAS, OAS* by thrir anna 
beck siul forth in the air. Itfaenpdledovereid^intoMOPPA. A ltowKda aadstffito 
tHs<%l4ueatkmviduttheTaiQbowuitheafyw«al!l!lf Speakiag of tpeiriona, here's 
BKRher one, but fitst keep in triad th e ffiea were teiriMeip Saudi Afriria. Whywerathdr 
no flies on the dead sbe^ near Rafta?7?7??77?? 

A dm' or so before tte ground war WB were sent to RaOia to receive shots. At the 
rirpoftstao^ in line papers wese passed out for us to siga. This paper stated we are 
getting a riMt that was an expeih&entri dmg to protect US agrinri riMBricris Biq w» 
sufpeetedtohave. Byri0BQgriasp9eryouarerrie«rir%theAnt9orCover»RaBtftff 
any advene ride riSbM. lwurik)wedtorefoietorign<wlsdiIfod)bualwaaaot 
allowed to refose the shot or allowad to reorive the p^ staring foe name of the drag the 
shot consisted o£ I do am remember the name of the rikA. I remember that afor this 
rime wu nfoa I first started to eaperiSDoe 119 heart meing tad at foe same rime 1 get fois 
hUAri virion. 

The LENkft rile rite oewrRafoa when foe ground war started. Wecoaveyedto 
ItaqbriandtbeKeadh. 101, wida AnweedKvirioa. During foe convoy I saw Apachee 
take out biqttaaim. and the aftanatboffoeooinbak ahead ^us. IKtwafly sawbuidreds 
oflraqi dear tod thouBpndsofPOWi on the convoy to Irag. Once tboU^ readied its 
fowrinsHonwlfaq, woaerfoKshedourikeinriiattaiDy,androolqrtesTaiB. Idca*tfaiow 
where k £raq vm SMTS but we remained m foia loearioo ualil we retained to Saufo Arabia 



32 


in late &lareh or earty April. The we eriafaSahed our rite, t p erimet e r ^waaett^iwiA 

conatarinft wire and gut^ points w«e made. We were then told to turn In our live 
amimmitiQfl by our Firtt Sy. The oo^cmrewirii Ire amDuidtioii woe the guard potnte 
fbr the time reottined to Iraq. 

Diutog d» tiiiw to lraq» I fike mei^ olfaen wore ignonnt to toe poiribto 
comarmnstioa of Dieted Umnum on daRroyed Itay taaka. annored vefeidee and 
bunkers. I dintoedmi sad to toca not protecting rny^^ritfan^MC^ gear. 

SoinCTriMre arouncl toe lit April, 199liIli^DeltoCoito»i9S7toSIO.BN 
slovriy returned to Saudi Antoto to {MtperefbrdeplcyiiMire bade to FtHt Hood, IX We 
reCur!^toFtHoodon.^»li IS, 1991. A&ar retuentog to Ft Hood I ariended toe Tfot^ 
Medtoal CUnc quite a tow rimre cocnplatotog heart patohatoms. migntoea, severe 
diitfihea,airiiiiiisdeadiinaod 8 paiim. hfoteatooriieatmeatwasreconmieaded, ju 8 tbed 
reetforactH^ofd^rt. Just prior to getting out oftoeArav, to my STS phyatoai, I 
mated toe same proUm that I went to the TMC fbr. They me wear n heart maaitor 
and the reauib were that uty heart was bearing tomertoannonnaL I was told at toat tune 
it waa noton^ to worry ab^. 

IgotovtoftheAnnyonAuguitSO^ 1992. I rima moved my tondlyto Delaware 
Ohio. hfypregDaatwi&eDdlamaUctotoreD. At toe tone 119 wito conoeired we were 
not advised we toould wah a yeer after 1 had been borne before havit^ anymore chldren. 
Could somethtog be wrong vwto ay youngeet danger bcoanae toe was conceived aa 
8000 as I returned back to toe Statea???7?????W7T?7???????7???W? 

Since betog out oftoeSsvice my sysmtorns have woncBed and more have appeared. I 
will attach a eooqdeta hit ofiymptoms. ioaenethoneedy^veanaflouratechrosotogical 
order of an n^ symptooM. 

I&itwenttotoeV.A nutpmieot dhne to rohimbui. Ohio on June 2g. 1994 to 
sign on toe Parian Gulf R^stiy Exasi. TheettendmgPtofridanwenttoreu^UsMun 
tod later stated to me and I quote ^IHERE'S NOIHINO MtONG Wmi YOU, IT’S 
AIX STRESS RELAIBO**. I braved Um and juA thourito from Ida ^nton and my 
tomb's comments that there was noltoag wrong with me. 1 though weOmi^beAiiia just 
a sign of getting older. I found out oo Jan. 29, 1997 from the PatMetRepceanmrive toat 
thenyri^fortoeP.GJLE. set iq> various appciatmenta for me tridch my records 
todicato a NO-SHOW for an appcKiitments. FromtoebesttoitlcanreoieaberliBdoot 
have any knovriedge of said appototmenta. From the time oftheP.O.«aBi 10 Nov, 1996, 
I tod not seek medica] atteotloo otoer than with 2 bouts of Iddnqr itomis and a oeaeoftoe 
ctockeopoa. From this tone on I Secluded myseiffrom my ^mdly.fiMada and mmliyiiqr 
wife and oldldrett. I had lost total totereat to tenily fonoti^ or sodal acdviliea. IbeGew 
rids is due to my experience to the Gulf my current berith oonditomi, and the be^mdog 
mydnighbuse. Becwseofseditdlngmystf fixmn 94 HMaeaitoddkfann,Goaatant 
complatou of pain A fotigue, and toe drug abuse the end rewh was sepan^ and a 
divoioe to riw process. 
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As time went on syiof^om msy hsve been increuing in manben and ?winf*d 

to be getting woxae^ not knowing 117 rights to be seen by Doctois at tiwV. A CMcl 

again returaed to hive anoAer P.O. R^Utry Exam dons in hiy, 1996. The 
PlQrsiGua in turn staftad setting up ^pchsmenu^ me. A primary care team ai^ 
Pt^sidaawcceestabUsbed. Ido not doubt that at tint the Pl^raidan was setting^ 
appointments with me ^ lab woric. cat scan of head, heart monitor. atc» etc. The 
problems Fve been having at tiie V. A. Cliiuc is Tve not recmved results of these tesb^ 
medicatuMU not bei{^ ^ tite n^'skisn walldag me penooaOy to the JStaital Health 
Oimo like Tffl s(^ cra^ pencil tW can’t find their own way. lalsohaveaprafalem 
with T'sj^hologists tfjdng to iQpnotiEe me by sitting me hi a room to listen to a tape and 
stare at a blade dot tm the wan. This procedure was fi>rpam control. AnotiierpioUeDi 
wdtb my oaie it the V.^ Ohne is say appointments with nqr primary Phyridan bdng 
quead&itiienq^art. My last scheduled appoismeBt was 1/^97. hfy last a{q>Gintmaot 
was on 1/21/97 and thitt was made by me on 1/16^7 wfaeiX walked Itt^ to n^ being 
rushed to the emeigeDcy room at a local hospital due to n^ifineaaes on l/n/97. Iwahed 
until 1/16/97 top? the VACHmebeesma I couldn’t get enough itfengriitAfln ^^henl 
did go I was not able to see my primary Doctor. I raaOy received 00 on that date, 
just set up ^pointment with primary Doctor fijT 1/21/97. 

hi November, 1996. 1 adntitted myself to the V.A. Hospital in ChilDeoth^ Ohio. I 
went there to seek medical attention tor my health conditions and fbr a of 

depression and sinddal tendencies. They diagooeed me with P.T.S.D.(with no test results) 
and Dyathmic Disorder. 

Decraiber, 1996 Itiiaii to commit luidda because ofmycumotdedioing health 
pFoUems and oqr personal issues. 1 was admitted to Knox CoimtyComiiaiiaty Hospital in 
hfi. Voium, Otdo. 

On 1/21/97 1 west to see my pcimary Doctor sgain. I told her then that I have not 
been woridiv and that health fattgotzo worse smeel was last sees. Irequesteds 
written woric eicouse. wdueh she said she couldn’t provide ii« with ose. I requested a 
reftrral to another medmal tiMility, she said she couldn’t do. Also in rtq)onae to roe 

tdl ing he r my faealtii had worsened she reaponded by sayii^ to me exactly tins *THERE IS 
NOTHENO TO TREAT. YOXJR PHYSICAL EXAM IS NCmiAl^ YOUR LAB WORK 
IS NORMAL) THERE IS NOT A DIAGNOSIS’. I can give you xyened or Motrin 
you pain. 

On 1/16/97 1 went to the Perrian Gulf coprdiiiator in the lx la d ing I told her whwt 
had happened that day and tor some leasmi she set iq> an ap p uiiii njput with a Dootor on 
1/28^7 to talk to him. Qo 1/28/97 1 went to app n i nt mM a iMa Poe|nriyt|l> ^ Hie 
ofnqr health problems and a fist of requests. He sat and fistened to aty requests, and sand 
I’m not the person who you need to ttfk to. He saMUie Patient Repreeentative is the 
person \tdiom you need to ffeak to. He then walked me and n^recsoeds down to her 
otiBcc- She was not available at tins time. He asked somemie to page her. While watting 

he to^ my records into anotiier Doctors office and started going thrau^ my records and 
discusring me with lam. As soon as 1 walked In the office and set down to see what was 
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besag said Closed. TbeDocts-^up^t^yiadoi^ Afcoutaahii^ 
Of 80 later die ^tkat waOnd up » us sod Z was iaoodoeed to bar «!d we weffi into 

snsomtotalk. She said Ijust camber leaving the could 1 be brtef widths. I 

luuided ber my M of requ^ and aOmeots, the made copies sod asked if she could eifl 
me the next day at home. I sakl yes sod as we were leav^ the room the Doctor wiiUced 
^ sod stopped the patient Iw«toatothe€8meenfttrioaeliiseh. hfyrecoidB 
reettiaed lb Do^m office. I know dds to be a &ct because lator that di^ 1 had 

Smicie&iledaf^i^xmaBtw^ a Doctor tom (^^deZMvend^. ^^lenatri^agat 
the appcteiemdie didn’t have my records. IpersonaByweat to dm ffiit Doctor’s office 
to get them and he said he didn’t have them any longer. I then went to ffie second 
Doctor’s office and Im was not in, but my teoocds laid on hui^ opened. ItooktiMsa 
bade ro the no^eil Tborqpiita’ office a^ abe said roam papowDik wuadsiiag. ccidd ] 
go back out to amitt desk to see if th ^9 could pHm hup and bring them back to her. ItSd 
as die iwpiesmd. M that spp oictila eot with her all she did was have me to remove ay 
dart, dioa and socks. She looked at ate saad you have dry dda. had me {mdiddsi^, 
poOffiatw^wsthayanniandl^. She said all ri^ you bxve what is called 
Rbromysl^ Kow can she cmne up whfa a dbgoosU on one visit when all the otben 
have .oome iq> wHh aothlag to treat? 

Now vdffita&ingwiffi the Pattern Represcstari^ 1/29/97 who had a? records in fiom 
of her w^ miking to ate on die pho^ she stated the my primary Doctor !md oedM down 
as^i^i^al^Cdaswasnevef ffiscusaed wftfamebyher). I don't know but Tm 
coacenied dwut the le^rirnsQ^ of this (fiagnoais. 

Jaiajary, 1997 1 filed dams udih the V A. R^onal office la Clevdawt OMo. 

They in tutn set 19 a Corq>rdM&ftoa & Pensim Bxsffl al Knox Couaty Coinmuntty 
Kc^atal for February 28. 1997 ediicfa 1 aseoded. Also iaJanuay, 19971 Mat off to St. 

Mo. for 119 coo^ete, mchidiBg medtcal md desssl service reco^ md to das date 
X have not received thmL hfy ease worker iaffieGevalaQd,<bioRe 9 oedaffioe has 
’ThQr have not received then either. TheifoffieeglvesSt.Louls 120 days ffirffiese 
reco^ to be seat sad that it has been weQ over the allotted time. My cl^ is ready, but 
the bold up is tiiose nnsdog records. 

In Mardi, 1997 1 begm having problems with ny eyes. WbstlwUBqMriendng 
was Uurred and double viskm. Please keep hi atiad other tiOBfi^seastivity.X have 
never had any pTONemssritiiny eyes, I have always had 20/20 virion. February. 19971 
wem to SB Oprometrid and what he found is as ffiOows; 

Hhperlropia (a condidoR ediere one eye turns upward or downwanQ 
A Lvge Vertkal Imbalance 
Saophoriast near 
A Ace ma aodadve Deficiency. 

Ifethmrec on i iw iid Bd Virion Therapy, PresqytioaSta^ilaase s and Pre g r earive 
h&itifficri (bi&eris) correetum, 
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OaMayfiUi, 1997 

1 was at toils l^aodseatto Oacai^^towiiUiihm^ 

Me£c8l Cecier &r a nsetrdi pr^rsm etsztkd, CoiiBi Kervoua Xls^ar^aadoB k 

Hmmiyal^ Ccot^ Fs^ue Syadrqme, a&d Per^ 6y|f S^adimie. 

Iwasi^tliat^]st)gni&attiieD.C. VAKa^i^^fWiukitBlsbetwaailGtoM . 
days. I wastheefisr ^y6 d{^2 ofwMdi were tm a wsdreod. Daring dds tans ! wot 
through some 2aft}v¥Otk,aod tests. ** 

I h<^efve that there is a protocol or a Aaadard set of tests to be done <m Gulf War Vets, 
aad I fuu»th:>s If the i^otocolwasinet whhine, cooskieitiigtiteciioiberafdaysspM^ 
the sthednle. I al»questi(»tiw tests riooetm me which Fverecievedihw results. 
One test in particular Fmcottceroed about U the hlR.1. which I was told hy the lab 
tedBHtiaQ aomethizag was fiMOd. M/HAT? Fm also eoncenied about <hffiareat rimgs 
dJacussed widi me by doct«n» things such as skm canocr, IjahitnaniMis a tSsease whidi 
ed%9ds the hninuzm systes, and a braht tumor When I asked if tUs is ^»rt 
with me , the were, we are lut saying thU u your prableraa, we’re discusdog these 

items wi& you be<»jse there is a possibilhy of these. Wheo docmiB woidd i^proach me , 
they would address me as a Gulf War Syndrome Patient, yet whsD 1 wcmM ask if I were 
diagnosed rndt dm OuffWar Syndrome 1 would be told “Nc^ No>oiie has dttt dlag^ris. 


^^SeeattadmdHstofTesdfigSeheduIefroffiWashingto&D.C. V.A.£bq^ 
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CDBBENT LIST COMPLABirS 


L 

1 . 


9. 

4. 

5. 
«. 
7. 
$, 

9 . 

10 . 
11 . 
12 . 

13. 

14. 

15. 


14. 

17. 

13. 

19. 


HeorttrWi/lfltritoM 

U^SoiAlvitf 

^pcrtn^ 

Larfe VeitiaS Iwbafaiwo 
E«q)lMrfaiatNc«r 
AecooiBMiUthre lMktoBC7 
Ringijigfatteean 
SoreThnMt 
Tii^tMSi/CM PilB 
Shoituw efIkMth 

Shrtme gM And Uofttfaig 

CoMtaot buttk betwecB diarrhcA or betng coaitlpatMl 

PowiyipatttA 

PaifllU •rtaitiMi 

Riffc Around groin oroo 

MonoryloiMt 

Pain in MudMAiiittde twHcka owl iptnu 
PAtainJolBtt 

aI ay Joioti crook At if ^ wtto cracfemg your knaehks 
T kove ■evore pohi In aj IHI kip i^kk conco o Hmp Hi 07 walk 
Sloop dioerdm 

Nnabnea and tin^ foriiny in aB atraDMeo 
Hot and tM flaikco indading cold iwoalo 
Constant ftciing of fat^e 


R-95« 
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PERSIAN GIIX^ RIlTEiaUL PROGRAM 
TESTING SCHEDULE 

The CoHowlngtCfti htve bcea sciiedBteji (hrMn Caot^fHiry 

Wcdssdejr S/7/97 NrarMp^^otofir ‘Tei^g »:9QAM» 1AIS4 

Thm^j S/Styi Coioaefe^ AM. Nacdi to beNFO to e<toi{»8ter 

Friday S/9/97 MJLL 9:00AM, to toucneii^ room BHIOO 

S/9/97 EXG. 1:00pm, ROOM3A112 

Sunday S/ll/97 Sleep study tcetwffi sleep Iberenii^t of S/ll/97 

Mtod^ S/12/97 Needs to folow op with MSLT q 2 ^nn darii^ 
dj^stf«^3AI12 


Theresa Ktog, PA wSlaaBise you to coordtoiitog Ml cait» beeper M20443 Humts- 
Yob 


R-95^S 
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Mr. Shays. Thank you, Mr. Canterbury. Mr. Roman. 

Col. Roman. Sir, I am ready. 

Mr. Shays. OK. And I am going to emphasize again 

Col. Roman. Yes, sir. 

Mr. Shays [continuing]. The only time restraint we have now 
would be self-imposed by you. 

Col. Roman. OK. 

Mr. Shays. So I want you to really take it slower. 

Col. Roman. Thank you, sir. One of the reasons I started talking 
a little fast was because I felt the blood starting to come, and I was 
trying to get it over with before I start — well, anyway, thank you 
very much. I will continue. If I could pick up right from where I 
left off, I would appreciate it. 

Mr. Shays. I am going to ask you just to slow down a second and 
tell me where were you. Do we have the same document you have? 
What page are you on? 

Col. Roman. I am on page 3 

Mr. Shays. OK. 

Col. Roman [continuing]. And I am down at the last paragraph, 
and I am not giving it all; I have cutoff some of it. 

Mr. Shays. You cutoff some of the better parts, frankly. 

Col. Roman. I was afraid, trying 

Mr. Shays. OK. 

Col. Roman. OK. I think what I will do, sir, because I think I 
was bleeding all over myself at the time that I was talking earlier, 
is pick up just at the second paragraph on page 3, if I may. 

Mr. Shays. That is fine. 

Col. Roman. And say to you that my first time to Riyadh, I be- 
came ill, was treated for nausea and headaches and vomiting, diar- 
rhea, and a high temperature. 

My commander, who was a physician, was with me, and he treat- 
ed me for the symptoms which appear to be like food poisoning. 
This nausea, headaches, and vomiting-like symptoms continued 
throughout the time I was in the Persian Gulf, and I continued to 
treat it like food poisoning, with Immodium and 800-milligram 
Motrin. As I indicated, it really is the Army’s blessed answer to all 
pain because it works, at least for pain. 

Rashes, I had over my body while I was in the Gulf, I thought 
they were normal and expected, since I spent most of my days in 
the sand and the field, wind and sun, with all the attendant fleas, 
flies, and other desert parasites. I used a calamine lotion-like sub- 
stance which served to sooth but did not relieve or get rid of the 
severe rashes that I experienced. 

Life in the theater of operations was a constant adrenalin rush, 
with 3 to 4 hours’ sleep in between. Headaches I began to experi- 
ence, I attributed to fatigue and the lack of sleep. Upon returning 
to the States and my discharge from active duty, I returned home 
like thousands of other United States soldiers, and the symptoms 
I had experienced in the Persian Gulf continued after I returned 
home and got progressively worse, as a matter of fact. 

In 1993, I registered myself into the Washington, DC Veterans 
Hospital after receiving an invitation from the VA to come in for 
an examination if I was a Persian Gulf vet. The Washington, DC 
VA noted a number of problems, including sleep apnea — and short- 
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term memory loss, hearing loss, and they recorded all the ailments 
I had indicated to them, including my flu-like symptoms, swelling 
in my hands, knees, and ankles, respiratory problems, and severe 
headaches. 

No treatment was offered. Rather, the VA Hospital billed me for 
my supposed free examination and ended up attaching my next 
year’s meager tax return for money I owed them for an examina- 
tion that I was offered, which I was requested to take by the VA. 
So I do not know why I was being billed, but I could not flght it 
enough. They kept flghting it back, and they sent it over to the 
IRS, and they took the money out of my return. 

I went back to Denver in 1994 and registered at the Denver VA 
Hospital, where instead of requesting my examination files from 
the Washington, DC VA, I underwent a second complete re-exam- 
ination, with, I might add, similar results. 

Then, in 1995, the United States Army sent me a letter to report 
to Fitzsimmons Army Medical Center if I was suffering any ill ef- 
fects from the Persian Gulf war. Once more, I underwent a com- 
plete examination, from blood to MRI, and everything in between. 
The results this time were much clearer. The Army doctors found 
out again that I had chronic fatigue, precancerous nasal and colon 
polyps, chronic skin rashes and hives, which have not been tied to 
a cause yet, sleep apnea — respiratory illness of mysterious origin, 
short-term memory loss, flu-like symptoms which would come and 
go, lasted for 6 weeks, and chronic arthritis of the joints. 

The young Army doctors tried to treat me and had scheduled me 
for an operation to remove the polyps from my nose. Had they done 
that, maybe I would not be bleeding, but the colonel in charge of 
the Persian Gulf examinations advised me that they could not treat 
me because it was not determined that I had been injured or had 
received that particular illness in the Persian Gulf. 

To date, although I now have had three official VA and Army ex- 
aminations since 1993, I still continue to receive requests for more 
and more information from the VA Claims Office in Phoenix, AZ. 
Materials I send them are never acknowledged as received, and the 
telephone numbers that are given are not to any VA-recognized ex- 
change, and the name given for contact is not a true VA employee; 
at least the number that answers at IRS, by the way, is not the 
name of the VA office I have tried to reach. 

Frustration is a word that does not begin to explain the feeling 
of being in the system 4 years now with no real contact from a per- 
son, just requests for more and more information. It is particularly 
maddening when I personally sent my records from the VA hos- 
pitals and the Army to them for evaluation, yet when I called them 
in the winter of 1997 in Phoenix and left a message via a third 
party to advise me of what records they had, they sent me back a 
written message that said they were requesting my records from 
the VA hospitals in Washington, DC, and in Denver. 

I thought they were evaluating me at that time, but without 
those records, how could they have been evaluating me? 

1996 was not a good year for me. I was hospitalized three times 
and was treated by my private physician for a respiratory ailment. 
I could not walk more than 25 steps without having to stop, out 
of breath and fatigued. This ailment, which was life-threatening. 
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would not allow me to lie on my back to sleep, as I would begin 
to drown, or at least it would feel like I was drowning, when my 
lungs were filling up with fluid. 

I was forced to sit up to sleep and was constantly fatigued due 
to the lack of sleep and no energy. My cardiologist in Denver, Dr. 
Peter Steele, diagnosed me as having cardiomyopathy with conges- 
tive heart failure. The onset of symptoms, he said, “which would 
suggest that possibility that this was induced by a source in the 
Middle East during the Gulf war.” “What is clear,” Dr. Steele stat- 
ed, is that “he served in the Middle East and that he has a cardio- 
myopathy.” He goes on to say that I would submit that this may 
well be a part of the Gulf War Syndrome; I attach a letter for your 
convenience from Dr. Steele. 

Last December 1996, I was examined by Dr. William 
Baumzweiger, and I misspelled the name. For the record, it is B- 
A-U-M-Z-W-E-I-G-E-R. He is a neurologist at the Los Angeles Vet- 
erans Hospital. After a 3-hour examination. Dr. Baumzweiger ad- 
vised me that I had suffered severe neurological damage while in 
the Persian Gulf and had, in fact, suffered brain stem damage as 
well. Dr. Baumzweiger further advised me that my neurological 
damage was as severe as he had seen and was, in fact, caused by 
exposure to unknown chemical agents while in the Persian Gulf. 

He also advised me that I probably would not live as long as I 
would have had I not been in the Persian Gulf and that unless I 
took 1 year off to do nothing but recuperate, I would most likely 
be a candidate for a heart transplant within 3 to 5 years. 

Dr. Baumzweiger also concurred with Dr. Peter Steele’s diag- 
nosis of cardiomyopathy caused by my service in the Middle East 
during the war. He suggested that this cardiomyopathy may well 
be a part of the Gulf War Syndrome. 

Incidentally, while I was in Dr. Baumzweier’s office, he was sum- 
moned into the chief neurologist’s office. Upon his return, he in- 
formed me that he was no longer authorized to treat Persian Gulf 
vets. When I asked him why, he advised me that his findings had 
not coincided with the VA’s on the reasons for Gulf war vets’ ill- 
nesses; therefore, he was asked to not treat Persian Gulf vets any- 
more. 

Mr. Shays. Col. Roman, you are under oath right now, and you 
are saying that while you were having this examination, this doctor 
left and then came back, and, to the best of your recollection, this 
is precisely what he said, almost what he said, or maybe something 
like that? 

Col. Roman. He advised me exactly what I just said. 

Mr. Shays. OK. 

Col. Roman. And I also saw or happened to see the letter that 
he had from the chief neurologist where he was asked not to treat 
Persian Gulf vets anymore. I just glanced at it. They had it on the 
table there, and I saw it. He was somewhat distressed, by the way, 
at the time. 

The still-too-recent memory of the Vietnam veterans and Agent 
Orange casts a pall on the ongoing denial by the same bureauc- 
racies who continue to deceive Persian Gulf veterans. Didn’t we 
learn anything from the Agent Orange debacle? Must we be con- 
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demned to remaking the same mistakes with our Persian Gulf vet- 
erans? 

Ironically, on November 2, 1994, the President signed a Veterans 
Benefits Improvements Act of 1994, Public Law 103-446. This law 
authorized the Department of Veterans’ Affairs to pay service-con- 
nected compensation to Persian Gulf veterans who are suffering 
from chronic disabilities resulting from undiagnosed illnesses. And 
I think “undiagnosed illnesses” here is the key, since the precedent 
had already been made to Agent Orange victims who, after many, 
many years a compensatory fund was created for them by the U.S. 
Congress. This occurred after a study by the Centers for Disease 
Control failed to establish a link between Dioxin absorption to any 
serious Vietnam-veteran malady. 

Two and a half years after this law went into effect, the informa- 
tion letter I received from Secretary of Veterans’ Affairs Jessie 
Brown still has not borne fruit for most of my fellow Persian Gulf 
veterans. Lip service and voluminous correspondence from the VA 
is all that has resulted for most of us. 

A bullet from an AK-47, a land mine, a mortar shell, or grenade 
would all cause trauma to the body or death. How different are 
these weapons of war to those invisible, but equally devastating, 
mortar weapons of war in the form of lethal chemicals and biologi- 
cal agents? Answer: There is no difference in the effect; it just 
takes a little longer to cause the casualty. 

I am going to add to you that on the question that you asked me, 
Mr. Chairman, I did have a retired Major, Denise Nichols, fax a 
letter that I wrote on that particular issue to Dr. Baumzweiger, 
and I gave her in writing what had happened on that particular 
day so that I had it on the record. 

I believe that every Gulf war veteran who has suffered the ef- 
fects of a chemical-biological-warfare weapon should be just as eli- 
gible for the Purple Heart as those wounded by conventional weap- 
ons. The wounds might look different, but the effect is the same. 

Thank you for allowing me to testify today. 

[The prepared statement of Col. Roman follows:] 
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"THE GULF WAR SYNDROME” 

Report Stino s Pentagon - GAO Study savs "Gulf War ninesg dues 
otfertooked". (The Denver Post (17 June 1987). 

Poisoned in the Gulf? New clues to the vet erans' nnysterious 
iilnesses fNewswe ek. 29 April 1996V 

Gulf War F allout : Colorado’s Gulf veterans, wh o claim toxic agents are 

wreaking havoc on their bodies, taka on govammant for benefits. fRockv Mountain 

News. 2 April 199SV In this story it was reported ^at bioiogicai warfare pathogens 
also were discovered, according to Congressional documents. Tlie story went on to stale 
how a captured Iraqi gas mask held the residue of two pathogens - Q fever and brucella. 
Some veterans have since tested positive for antibodies to these pathogens, ttie story went 
on to state. 

Sick Gulf Vets : Weary wait for treatment. {Army Times/March 28, 1994). "We are 
committed to the treatment of veterans of ^e Persian Gulf conflict who are experiencing 
problems as a result of their service, " said Edwin Oom, Undersecretary of Defense for 
Personnel and Readi!>ess. ’We are determined to feshion compensation for foose who 
are too 8id( to work." (Army Times, 28 March 1994). 

Or. Grace Ziem, a toxicology expert in Baltimore, said she has been treating Persian 
Gulf veterans who share many similar respiratoty and neurological problems v^h her 
civilian patients with the syndrome. 'These veterare on the average are sicker than the 
civHian patients I see,” she said. 
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The preceding ne«ws reports were culled from a file I began collecting in 1994. It 
shows a non-progressive, seemingly uncaring Department of Defense (DOD) and 
Veterans' Administration (VA) in denial of the facts being presented by military personnel 
arKi the medical community at large, it also shows that in three years there has been 
virtually no change in the narrow, parochiai thinking, or for that matter, policy, of these two 
federal departments most responsible for the plight of U.S. veterans of Desert 
Shield/Desert Storm. 

i am greatly saddened by these newspaper accounts because 1 see a continuing 
pattern of offidai DOD mtsinformation and negligence tantanrrount to malfeasanr^ in office 
for ignoring testimony and documentation referring to the use or presence of chemicals 
and other biological agents that reports indicate were found in the Theater of Operations 
durir^ Desert Shield/Desert Storm. 

1 arrived in the Theater on my birthday 6 January 1991, after volunteering to serve 
in the Persian Gulf and being brought on active duty in December, 1990. My primary 
responsibility as Colonel, Medical Service Corps, was as Deputy Commander of the 31 1th 
Evacuation Hospital. I was responsbie for Operations, Logistics, and Security. As 
secondary assignments I was also the PubKc Afteirs Officer and Liaison to the Ministry of 
Health in Abu Dhabi, United Arab Emirates (UAE) where the 31 1th ¥uas located. We were 
also near At Dafra and Al Bateen Ar Force Bases where the U.S. Ar Force flew daily 
sorties out to bomb Iraq. Also flying out of A Bateen daily air shuttles called the “Star 

Shuttle" whidi were either C-130'sor 0141*s that flew daily shuttles to Riyadh, Dharhan, 
l^g Kalid Military City (KKMC) and oth^- points in the Theater of Operations. I often flew 
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these Star Shuttle ffights into Riyadh, Dharhan, or KKMC. During several officisd viaite to 
these s^t^lc miiil^ry cr^ there v^ra ftequent SCUD attt^s during whteh I <^len heani 
the ch&nical aterms sound •> when I asked if these alarms meant chemists had been 
d^ected 1 was toid that the chemical alarms had maffunctloned. 

My first time to l^yadh I became itt and was treated for nausea, headaches, 
vomiting, diarrhea and a high temperature. My Commander, a physician, w&s> with me and 
he treated me for ttie symptoms which appeared to be food poison. This nausea, 
headache, vomiting amd fiu>fike symptoms continued throughout the tm I was In the 
Fterstan Gulf and i continued to treat it like food poisoning with Immodium amj 800 mg. 
Motrin (the Army's blessed answerto all pain). 

Rashes I had over my body, while I was in the Gulf, f tix>ught were normal and 
expected since ! spent most of my days in the sand, wind and sun with all the attendant 
fi^s, flies and other desert para&tes. A Calamine [otion*like substance served to soothe 
but not to relieve or get rid of the severe rashes I experienced. 

Life h the Theater Operations was a corwtant adrenaline rush with 3-4 hours 
sleep in between. Headaches I began to experience i attributed to fatigue and tack of 
sleep. A trip to Kuwait to assist in treating Iraqi prisoners of war resulted in my exposure 
to hundreds of Iraqi prisoners and burning oil wells. 

Upon returning to the States and my discharge from active duty, ! returned home 
like tiiousands of other U.S. soldiers. The ^mptoms ! had experienced In the Persian Gulf 
continued after 1 returned home and got pmgressivety worse. In 1993 1 registered myself 
into the Washington, O.C. Veterans* Ho^ai after receiving an invitation from the VA to 
come in for an exairunation if I was a Persian Gulf veteran. The Washington, D.C. VA 
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noted a numbet of problems inciuding sle^ apnea, short-term mamoiy loss, hearing loss 
and they recorded all of the ailments I indicated to them in^idng my thi-ice symptoms, 
swellir^ of my hands, kne^ and ankles, respiratory proUems and severe headardtes. No 
treatment was ofered. Rather, the VA hospital billed me for ity supposed free 
examinsUon and they ended up ^taching my next year's meager tax return for money I 
"owed them" for an examination I was offered and which I was requested to lake by the 
VA. 

I moved back to Denver in 1994, and registered at the Denver VA Hospital where 
instead of requesting my examination files from Ihe Washington, D.C, VA, I undenvent a 
complete le-examinatlon. 

The U.S. Army then sent me a letter to report to Rtzimmons Army Medical Center 
if I was suffering any ill eftecls from the Persian Gulf War. Ontte mote 1 underwent a 
conqdete examination from blood to MRI and everything in between. The tesu^ Btis b'me 
were much dearer. The Army doctors found again that t had (dtronic fatigue; Pre- 
cancatous nasal and colon polyps: chronic skin rashes and hives (which have not been 
tied to a cause); sleep apnea; respiratoiy aiimenls of mysterious origin; short terni memory 
loss; flu-like symptoms which would come and go lasting up to six weeks; and chronic 
arthritis of the joints. Young Army doctors tried to treet me and had scheduled me for an 
operation to remove the polyps but the Colonel in chage of the Persian Gulf examinaiions 
advised them that they could not treat me. 

To date, although I have now had three oflicial VA and Arrr^ examirrations since 
1993, 1 still continue to receive requests for mote and more Information from the VA ClabTis 
Office in Phoenix. Arizona. Materteis I send there are never acknrwyledged as received 
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and telephone numbers that are ^ven are to any VA recognized exchange and the 
name given for contact is not a true VA employee or at least the number that answers (at 
IRS) does not kfxsw the name or toe VA ofRce I have tried to reach. Frustration is a wind 
that does not begin to explain the feeling of being in the "system” four years with no real 
contact from a person; just requests for more Infonr^tloa it Is pardcuiarty maddenir^ 
when t personally sent my records from the VA hospitals and the Army to them for 
evaluadon. Yet. when i called them in the winter of 1&97. and left a message via a third 
party to advise me of what records they had. they sent me a message that they were 
requesting my lecoids from the VA Hospitals in \Ateshingtort, O.C. and Denver. Without 
those records how could they have evaluated me? 

Meanwhile in 1 996, 1 was hospitalized three times and wa& treated by my private 
physician for a respiratory ailment. ! could not walk more than 25 steps without having to 
stop; out of breath and fatigued. This ailment, whkto was ifo threatening, would not allow 
me to lie on my back to sleep as I would begin to drown or at least it would feel like it as 
my lungs filled wfrh fluid. I was forced to sH up for sleep and was cw^fontiy fotigued due 
to lack of sleep and no energy. 

My cardiologist in Denver, Or. Peter Steele, diagnosed me as having . . . 
"cardiomyopathy with congestive heart failure. The onset of symptoms which would 
suggest toe possibility toat this was induced by service in toe Middle East during toe 
War.” "What is clear”, Dr. Steefe stated, "is toat he served in the Middle East arxl that he 
has a cardiomyopathy." ... "I would submit that this may well be part of the Guif WPr 
Syndrome.” (Letter attached). 
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On 27 Decerr^r 1 996, f was examined by Dr. VN^ilam Baumschweiger, Neurologist, 
at the Los Angeles Veterans’ Hospital. After a three hour examination Or. Baumschweiger 
advi^ me that { had su^red severe n^rologicai damage while in the Persian Gulf and 
had in fact suffered brain stem damage as well. Dr. Baumschweiger furftier advised me 
tiSt my ne.iro[ogic8! darr^e was as s^re as he had seen and It was in caused 

by exposure to unknown chemical agents white in the Persian Gulf. He also advised me 
that I pn>bably would not live as iong as I wodd have had I not been in the Persian GuK 
and that unless I took one year off to do nothing but recuperate that I would most likely be 
acandidateforahearttransplantwrthinS-Syeafs. Dr. Baumschweiger also concurred with 
Dr. Peter Steele’s diagnosis of cardkxnyopathy caused by my service in the Middle East 
during the V\ter and si^ested that this (cardiomyr^^y) may v^l! be {»rt of Sie Gulf War 
Syndrome. Coincklentaliy, while i was in Dr. Baumschweiger's office, he was summoned 
into the Chief Neurologist’s office. Upon his return he informed me that he was no longer 
authorized to treat Persian Gulf Vets. When I asked him why he advised me that his 
findings did not coincide with VA’s on the reasons ter Gulf War Vets' illnesses. 

I am not certain v\my the DOD and ftie VA have chosen the position they have - 1 
am only certain of the mistrust and alienation ths has caused among veterans and their 
families toward the very federal government that has asked our young men arxi womoi to 
trust them and has promised that they woidd be weii taken care of in the event that they 
would become casualties. 
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The 8^ too recent memory of Vietnam v^erans arxl Aeam Orar)ge a on 
the ongoing denial hy the tame bureaucractos who ccn&iue to deceive Persian Gulf 
veterans. Dkto’t we !eam anytNng from the Orange debark? Muc^ we be 
condemnad to ramming the same mistakes with our veterans? 

Ironicai^, on November 2, 1994, the President signed the ‘Veterans’ Benefits 


Improvamente of 1994*, Public Law IC^-446. This lew authorized toe Dep^hmint of 


Veterans' Aifriira 


Unc^^nosed iiinesses is the key hem since a precederrt had already been made to /^ent 
Orange victims, who after many, many years a compensatory fund was created tor them 
by the li.S. Congress. This occurred after a study by the Center for Disease Control teied 
to establish a link between Oiodn absorption to any serious Vietnam Veteran mahtoy. 

Two and one4)alf years after this law went Into eftect toe rtormation letter I recei^ 
from Secretary of Veterans’ Afteirs, Jesse Brown still has not borne fruit for most of my 
feliow Persian Gutf veterans. Lip service and voluminous correspor^enca from the VA is 
all that hss resufted for most of us, 

A bullet from an AK>47. a land mine, a mortar shell or grenade would all cause 
trauma to toe body or death . . . how different are toese weapons of war to those invisible 
but equaiy devastatirtg and mortal weapons of war in the form of lethal dtenticals and 
biologicai agents? Answer There s no difference in toe effect it justtakes a Ittle longer 
to ^use toe casualty. 
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I b^i9v« ^eiy Persian Guff veteran wrho has suffiared the effects oH a Chemf^i 
Biological V^Avliare (CBW) weapon should be just as eBgibie for the Purple Heart as those 
wourvded ecf^r^onsy weapons, The wounds ought io^ different but ^e effe^ is 
same. 

Thank you for avowing me to testify today. 


Gilbert D. Roman 
Colortet, U.S. Army 
(Retked-Reser^) 
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Deer Mr. Roman: 

As our convereation, you may use the following in 
respect to your dealings with the Veterans' 
Affairs. 

Mr. Roman has a cardiomyopathy with congestive 
heart failure. The onset of syn^toms would eug^st 
the possibility that this was ii^uced by service in 
the Middle East during the Gulf War. 

What is clear is that he served in the Kiddle l^st 
and that he has a cardiomyopathy. Whether or not 
there is a relation is difficult to be certain of. 
cardiomyopathies usually do not have a clear-cut 
cause that can be developed with certainty. I 
would submit that this may well be part of the Gulf 
War Syndrome. 


Sincerely, 


fT^ 


p\tar P. ^eelSt .K.S. 


PPS/bve 





51 


Mr. Shays. Thank you, Colonel. Colonel, we are going to be ask- 
ing questions as soon as we hear from Mr. Stacy, who is next, and 
Staff Sgt. Zeller. 

Mr. Stacy. 

Mr. Stacy. Thank you. I would like to say it is an honor for me 
to be here today. My name is Michael J. Stacy. I was a loader on 
an MlAl main battle tank. I was exposed to depleted uranium and 
various other toxins, including possible chemical and biological 
agents. First, I would like to thank God; my wife; daughters, Has- 
kell and Suzanne Dixon; Dan Fahey; the Military Toxins Project; 
and all of our family and friends. 

Before deploying, I was in prime physical condition. I weighed 
185 pounds, served with the 2nd Armored Company. I served with 
Alpha Company, 2nd Armored Division, Forward. I served in the 
Gulf from December 30, 1990 to May 6, 1991. I did get the anthrax 
shot, as well as others. I did take the PB pills three times a day. 
We kept the same chemical suits, even though it was opened 1 
month before the war started. We took our protective gear off be- 
fore we crossed the border into Iraq. We had the RAD meters. They 
looked like a wrist watch, but only key personnel were issued 
these. 

In a report from the U.S. Army Ballistics Research Lab, dated 
December 1989, test results showed that soldiers who came into 
contact with contaminated vehicles could inhale resuspended de- 
pleted uranium dust or ingest depleted uranium via food intake, 
cigarette smoking, et cetera, prior to not washing hands and face. 
It was a very unclean environment over there. 

Also, I have a letter here from the Office of the Secretary of De- 
fense. It is dated May 30, 1997 and signed by Bernard Rostker. 
Prior to fielding the MlAl tank and the munitions containing de- 
pleted uranium, controlled-burn tests were conducted in the United 
States to determine the hazards of depleted uranium burning at 
high temperatures. Such a high temperature would have to be suf- 
ficient to melt steel. 

In the event of such a fire, a small fraction of the material may 
be dispersed into the atmosphere as the depleted uranium oxide 
fume or smoke and hence could be inhaled by the persons situated 
immediately down wind of an accidental fire or explosion involving 
depleted uranium ammunition. We saw tanks that were melted, 
that burned hot enough to melt steel. 

I was involved in more than one friendly fire incident while I 
served in the Gulf. Our tanks had depleted uranium armor. I slept 
on the tank, over the blowout panels. We spent 90 percent of our 
time on the tanks. We were never warned of any health risks of 
depleted uranium. I climbed on and in tanks, trucks, and bunkers 
after they were hit with depleted uranium to inspect damage. We 
were never warned of the health risks. We knew we were shooting 
depleted uranium, but we were never warned of the health risks. 

We went back through the battlefields after the war. I first got 
sick while in the Gulf, with headaches, nausea, chest pains, stom- 
ach cramps, and diarrhea. We assumed that it was from the water 
that we were drinking. We were told to go on a 48-hour fast, but 
under the operating conditions, we were unable to do that, so we 
just dealt with our condition. 



52 


My wife miscarried soon after returning to the Gulf. At that 
time, we did not know who to go to. She was 1 month pregnant. 
We did not report this incident, to my knowledge. 

We returned to the States. My wife’s health got worse. My health 
got worse. I have been diagnosed with multiple — I have multiple, 
undiagnosed illnesses: chronic fatigue, chest pain, joint pain, swell- 
ing of the joints, upper respiratory problems, sinus problems, and 
severe memory loss. 

The VA has denied me for testing of depleted uranium. The VA 
has denied me for further testing. The VA still said all of my prob- 
lems are from PTSD. We gave the Iraqi POWs when we captured 
them better treatment than the VA provides for myself. I believe 
my declining health is due to the shots taken before and in coun- 
try, the PB pills, depleted uranium, and possible chemical and bio- 
logical agents. 

This has been a disgrace to me, my family, my unit, and the sol- 
diers who died over there. Something needs to be done before my 
wife dies, before I die, or any other Gulf war vets die. I would also 
like to say, my wife weighed 127 pounds before I deployed to the 
Gulf. She was an ornery, mean, Oklahoma girl. Since my return, 
she has weighed under 100 pounds. She has dropped under 80 
pounds. We were told by the doctor at the Indian Hospital in 
Claremore, OK, it would be in my best interest to have her com- 
mitted to an insane asylum. They said they cannot find any reason 
why she is sick. 

My daughter was born before the Gulf She is displaying some 
symptoms. She has got aching bones and sinus problems. So was 
everybody I was around when I got back. I watched my wife’s 
grandfather. His health severely declined. I believe it was because 
I spent lots of time with him. He passed away this spring — cancer. 
It ate up his whole body. His immune system failed. 

My wife’s mother-in-law; we lived with them when we soon re- 
turned from the Gulf. They started developing upper respiratory 
problems, other ailments since. They have moved to Nashville now. 
We are no longer around them. Her health has seemed to improve. 

I feel abandoned. I feel mistreated. My wife has suffered the 
brunt of this illness. My wife sits behind me. She has lost all pride, 
all dignity — ^but supports and believes in me. I have been told for 
too long that it is all related to stress, and I will not take that any 
longer. 

Thank you. 

[The prepared statement of Mr. Stacy follows:] 
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Micbtei Joseph Sticy 
Private 1st Clasf 
445 72 4293 

I address Representatives of the 1 05th Congress of the Uiuted States of America with jpeat pride 
and gratitude for the invitation to speak before you concerning the Gulf War Syndrome and 
exposure to Depleted Uranium (DU). Thank you for the interest you have shown in not only me, 
but alt those veterans who are suffering ffom these devestating unknown Actors, which have 
stricken a lot of those who served under that command. 

I would like to begin by saying that my greatest concern is nq! wife and child and their health and 
happiness. If I would have known then, what I know now, I woidd have taken the necessary 
precautions and possibly prevented my wife from having the health problems she has presently. 
Because wifriout them, I would not be sitting before you today. They have pven me the support, 
strength and encouragement to hold my head high with dignity and pride and to wear the imiform 
that I so dearly respected and to tell you my story. 

Before I even considered the militaiy as my life long ambition, I had desires of ftthering a fairly 
large family of five (5) boys. My wife Shawna and I were married in August of 1 988, with that 
exact goal in mind. After our daughter, Kinder Suzanne was bom, I decided that it was time to be 
amanandmakeabetter way of life for the beginnings ofmy fijture family, sc I joined the U.S. 
Army in ^ril, 1990. 1 went to boot camp and was assigned to the 2nd Armored Division 
Forward (Hell on Wheels) and was a MlAl Tank Crewman, My orders sent me to Germany and I 
became an outstanding soldier. Excellence in Armor Private First Class. I ran a 12 minute 2 miles, 
110 pushups in 2 minutes and 90 simps 2 minutes. I am trained in weapons, demolitions, hand-to- 
hand combat and am a Certified Combat Life Saver. I was the youngest gunner in my entire 
Battalion, but one of the few to not volunteer for seivice in the Gulf 

We (the Battalion) didn’t think we would ever go to the Persian GulC because why would they 
want a tank unit this far North in Germany? And besides, I couldn’t wait for my wife and 17 
month old child to arrive and begin our new life together. So finally, after many months (before 
the war broke out), I had achieved my goal of getting my family back together and we settled into 
off-base housing and I prepared (in October of 1990) for a 2 week field trip to Bergen, Germany. 

I kissed my wife good-bye and off we went, and boy was it cold. During our field trip, one tank 
had run into another and ruptured a ballistic skirt, which contained Depleted Uranium The tank 
ccanmander ordered the hole to be covered up and we were told General Dynamics was informed 
of the incident, the soldiers who saw the inside were then de-briefed. This very instance foeled the 
curiosity about Depleted Uranium. 

We came back from the Field, and Lt. Skavdaht came to notify us that we were going to be 
deploying to the Gulf. We landed In Country, December 30. We set up at the Port of Jubal and 
then moved to a forward camp waiting on our tanks. There were Marines, Sailors, Airborne, you 
name it.. We were so proud. We were the newest and baddest, I felt no Marine had anything on 
me..,I was a loader on a brand new Ml A1 Heavy Main Battle Tank. I remember when we were at 
our forward camp we dug bunkers, at the time I thought, what a waste of time...But we did hear 
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alams and had to get to MOPP 4 (full MOPP gear) and take cover in those bunkers. The hard 
work it took to dig those holes was such a comSort at that time. 

On January 21, 1991, also a day I’U never forget, my 22nd birthday, we rolled toward Iraq. We 
prepared for war and waited and waited and waited and waited and waited... Then it started 
February 16, 1991. A Company from our Brigade made contact. They shot a tmck and burm with 
tow ttussiles and had a couple of small gaa 6ghts February 17th, war hit home and we lost a 
Bradley to enemy fire. A rocket propelled grenade. Two killed and 4 badly wounded. The 
bombing continued . .so heavy at times, you couldn’t sleep for days. We crossed the Border for 
good on February 24, 1991. When we crossed, we were in MOPP 4, after we crossed we went to 
MOPP level 0 and then repackaged our MOPP suits. The same ones we opened at the base camp 
back in early January of 1991, and had worn on numerous training expeditions and had 
repackaged each time... Unaware that they were useless after their initial opening. On the same 
day, February 24, 1991, we came under attack from enemy artillety, some of which exploded in 
the sky over us and created a white cloud, which then disintegrated over us. We had thought it 
was a marker, so we moved ...This continued all day until our artiUeiy knocked them out for good. 

February 25, 1991, we started making contact as we were moving towards Iran. February 26th, at 
18;30 we rolled out into a small battlefield, a place I’ll never forget . .There were trucks, tanks, 
Bhtt’s and troops. We freely engaged the enemy until 04: 15. 1 heard cease-fire, cease-fire, cease- 
fire, there’s fiiendlies to the front. Before the 3rd cease-fire, we had already engaged them, 
shooting an American Ml A1 from 3rd Armored Ditision. We shot them 6 times, we provided 
rescue efforts, but their ammo was cooking off (exploding) so we abandoned any further rescue, 
backed up 100 meters and set a perimeter and waited until dawn. That night we lost an MlAl 
tank and a Bradley Fighting Vehicle to friendly fire. Eight buddies from my Battalion were dead 
and we were responsible for killing them. 

The first DU penetrator we fired was on January 27, 1991, we fired Sabot and Heat. The Sabot is 
a DU penetrator and the Heat is high explosive. We fired 3 of each to battle sight our main gun. 
After we fired our first Sabot round, we knew then the DU penetrator was the round of choice. I 
think a fiiQ combat load for an MIA! Heavy is 56 rounds. There’s a certain load plan you follow, 
so many Sabot and Heat in your main ammo storage area and so many of each in your secondary 
storage area. I was the loader on my tank and after we fired our first DU penetrator, our platoon 
switched the ammo. Put all DU penetrators in the main storage area and put the Heat rounds in 
secondary storage. We were told, I quote, “Shoot 'em while you got ’em.” The DU penetrators 
were so devastating that we used them for everything. Tanks, trucks, light armored velucles, 
bunkers, everything but the troops. We found out very 6st that the DU penetrators were 1000 
times more devastating than we expected. When a bunker is shot with a DU penetrator, just the 
percusaon fiom the round will kiU any troops in the area. We wanted to shoot the good stuff and 
as much as possible. 

We were at war with the best equipment out of all the Coalition Forces. No law, no rules, engage 
at will. My Platoon alone fired approximately 120 DU penetrators, with 4 tanks per Platoon, 
Thirty penetrators fired per tank, plus another 3 penetrators to battle aght our main ^in, on 
January 27th. Phis anotto 3 penetrators on January 28, 1991, That’s appronmately 36 DU 
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penetrators each tank fired. There are 12 tanks per Company, 4 Companies per Battalion, we had 
2 Battalions on line, 2nd Armored and 3rd Armored, that’s a total of 96 tanks. Plus we were 
attached to Ist Infantry Division. They are a mechanized Battalion with an unknown number of 
Bradleys which fired 30 mm DU rounds. So as you can well e)q)ect, we were constamly in contact 
with this ammo. 

After the war, we got a chance to see the tanks we shot up. Remember when I told you about 
going to the field in Bergen, Germany, where our curiosity about the DU in the Ballistic Skirts 
was first started? We wanted to look at this tank. We saw it sitting on the back of a heavy 
equipment transport, just outside of Kuwait. It was the talk of the Company, knowing we shot 
that tank and SGT Applegate had died inside. We were all over that tank. Ude and mit. Curious 
about the perfect hole the penetrator made. All the ammo went off and the blowout panels, made 
to protect the aew if the ammo ignites, they arc made so the explosion will go out the top. We 
poked around and talked about how the blowout panels saved those who were alive inade. We 
sat in the oilfields waiting for orders and in the meantime, we went on clearing missions... Blowing 
up ammo equipment and scavenger hunting. We climbed in and out of blown up equipment. 

Found discarding fins fi'om the DU penetrators and one soldier found the bottom of a DU 
penetrator, which he proudly show^ and handed to everyone for their own inspection. We spent 
several days looking for shrapnel, checking out blown up vehicles, tanks and bunkers. We were 
Uke kids, curious and excited, everyday was an adventure. Soon, we were in competition to find a 
complete DU penetrator, a highly valued prize to a tanker. We kept the ASFAB Caps (the rounds 
are combustible) and all that is left was an ashtray-sized primer and that’s what we k^ them ftir- 
-ashtrays! The ASFAB Cap is sand stone compared to a DU penetrator from a tanks. We sat in 
the oilfields, went on clearing missions and destroyed equipment and ordnance until March ISth, 

We got orders to go back to Iraq, I thought what! 1 thou^t the war was over. We (tossed the 
border March 16, 1991, and went into a small town in Iraq as a show of force. We drove past an 
ammo dump on our way. It was huge, already blown up. All the battlefields were covered with 
blown up equipment, dead bodies and unexploded bombs. On March 18, 1991, we went to a 
firing range to dioot up our extra ammunition. I personally was able to fire n^ fiust service round, 

I don’t recall how many total. March 19, 1991, we headed back into Iraq, supposedly going 
home. March 20, 1991, the U.S. shot down another Iraqi warplane, Saddam has been using 
mustard gas on his own people, we were at MOPP level 3 most of that day. I don’t know exactly 
where we were in Iraq, but March 21st we headed 100 miles deeper into Iraq. April 1, 1991, we 
went back to the firing range, fired tables 6 and 7. Again I sat in the gunner’s seat. April 8th, we 
were getting ready to go on a screening mission back through the area whoe the amnKi dung) 
was. April 10, 1991, found out we’re headed to Basra, somewhere near the Euphrates River. 

April 12, 1991, things sure changed fost, we were headed out of Basra and back through Iraq, the 
same way we came. 

April 14, 1991, aftermanyfriendswereskkartdavoidingit for a couple of weeks, I finally got 
sick, diarrhea, nausea, stomach cramps, tightness in my chest and headaches. The medic s^ h 
was a virus going around. So we believed that. We had quit testir% for chenoc^ in Fdmiaiy of 
*91 . But we were still carrying our souvenirs, shrapnd, DU bidlets from the A-IO's and a bottom 
of a DU penetrator. Plus we all were using our A^AB Cap ashtnys. April 16, 1991, we finaSy 
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crossed the border into Saudi Arabia.. .There were Saudi soldiers there to greet us, they treated us 
like we were heroes. That was the first and last time I was treated that way. No parade back in 
Germany. 

Somewhere between April 12, 1991, and April 16, 1991, we went back through the same area 
where the night battle took place and where our brothers had been mistaken for Enemy and were 
killed. We spent the day there looking around, wondering what went wrong. Walking around 
looking at blown up vehicles, looking in bunkers, then and there we realised how major that night 
was. It was untouched from the first time we were there, except our friendly vehicles that were 
destroyed had been removed. We found partial DU penetrators, discarding fins and ASFAB caps 
everywhere. I had originally estimated 36 DU penetrators fired from each tank. But we were on a 
movement to contact, for 36 hours. Non-stop, no sleep ..just refuel, reload ammo and move. We 
had been on a 200 kilometer attack through Iraq. Total kills for my Company, with 12 tanks to a 
Company, were over 60 tanks, 40 trucks, 20 BMP’s and unknown numbers of troops and bunkers 
that were destroyed with DU penetrators. These numbers come from my daily diary, Sunday, 
March 3rd, 1991. . . By reflations, we were supposed to engage trucks and BMP’s with Heat 
rounds or small arms. But we didn’t, we shot DU penetrators 90% of the time and we also used 
them to shoot bunkers. 

May 8, 1991, after being in the Syrian desert, Iraq, Iran, and Kuwait, all the way to the ocean 
shore and back. No baths, no water to brush your teeth with, millions of flies, treated water out of 
the river and diarrhea forever (it seemed), we were alive and finally at the King Khalid Military 
City. One hot shower before we go home. We had to turn in all bullets, discarding fins, ASFAB 
Caps and a couple of partial DU penetrators, which we threw in a trash dumpster at King Khalid 
Military City. We washed our tanks and totally cleaned them inside and out, then prepared to 
head home. 

May 8, 1991, after an eternity (it seemed tike) I finally stepped off the bus and saw my wife and 
daughter Her first response was “I love you” and mine was, “how about those 5 boys you 
promised me”... My health was soon going straight down hill, I was feeUng bad, teeth rotting and 
my wife was having numerous infections... Bladder, yeast, urinary tract. Her stomach was hurting 
every day and I went from 183 to ISO and from a 12 minute 2 mile, to barely making standard. 
Mywife went from 125 to 90 lbs. The end of July, 1991, we finally had a glimmer of good 
fortune ..my wife was pregnant with our second child. She miscarried a month later. I didn’t know 
what to do, or who to turn to... The whole post was falling apart... 3rd Armored and 1st bifontry 
hated 2nd Armored, because we had shot and killed some of their men. Everyone was eaten up 
with f ilt and about 30% of my Company was sick. There was no leadership or counseling, we 
were all fighting with each other, drinking too much and getting sicker as time passed. My wife 
Sbawna was sick and hurting so bad, she was totally homebound. 

1 was discharged out of the Army on December 3 1 , 1 99 1 . My records, medical and personal, 
were lost. My accomplishments had included Excellence in Armor, a Letter of Achievement from 
LTC Frank J. Gehrki, an Array Commendation Medal with V for Valor, an Army Service Ribbon 
Lfoeration of Kuwait Medal (from Kuwait), an Army Service Ribbon Liberation of Kuwait Medal 
(from Saudi Arabia), National Defense, Southwest Asia Service and a Valitorious Unit Citation, 
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My highest rank was Specialist E-4, promotable and held Corporal stripes for a short time. This 
was where I had planned and hoped for a future, I had become a model soldier before and during 
die war. But after the war was a different matter. I was discharged. 

Summer of *92... We were gjad to be back in Oklahoma. Shawna was hanging in pretty tough, but 
her health was going downhill fast. She had dizzy spells, irre^iar weight loss, but her main 
problem was her stomach. She couldn’t go a day without feeling sick to her stomach. In 
September ‘92, my wife had to have 5 porcelain caps put in her mouth, because her teeth were 
(and still are) felling out. Along with Shawna’s problems, I was dealing with chronic fetigue. 
weight loss, aching joints, respiratory and sinus problems. I went to the VA and saw the doctors. 
They would do some tests, give me some pills and send me home. Pretty soon, I had a very 
impresave collection of pills to take. At age 24, just out of the Anny...an ex-12 minute 2 in3er...I 
thought this was odd, but trusted the doctors, after all, they’re the experts. I told them about my 
exposure to hazards in the Gul( including DU and possible chemicals. I explained to the Doctor 
that I might be one of those guys with the so-called Gulf War Syndrome. His response was, 
you’re working too hard, try to slow down. I worked an average 8 hour a day job, just like 
everyone else. But for me. after 8 hours, I could hardly walk because of swollen joints. So the 
doctor told me to slow down and 1 did, but this did not help me and meanwhile, my wife was 
getting sicker. But because we were told that diey couldn’t find anytlung wrong, we decided to 
start trying to have kids again. . . but nothing would work, so we figured that one of us nnist have 
a fisrtUity problem. 

In the summer of '93, Shawna and I were having severe health problems, at this point Shawna had 
been in and out of many emergency rooms. They would do tests and tdl me she’s not side. .. Take 
her home. I was still being told by the Tulsa VA and Muskogee VA that there was no Gulf War 
Illness. I didn’t know in 1993, that there wasaGulfWar Exam... I still believed the VA and the 
doctors that said there was nothing wrong with me. I trusted their explanation. As for my wife, it 
was in 1993 that doctors started telling me that my wife must have some sort of mental problem, 
because she was so sick, without any sign of a problem. They did find out that she had chronic 
yeast infixrtions, bladder and urinary tract infections. She then started telling me that my semen 
burned her. Shawna said at that point, “There’s something very wrong, do you think something 
might have happened to you?’ My reaction was, Tilo way! If anything was wrong, don’t you 
think the VA doctors, whom I’ve put all my trust in, would tell me if there were any proWems?” 

In the summer of ‘94, 1 felt things were going better. I was promoted to a fill! time letter carrier 
with the 0.S. Post OfiSce. I thought OK, now we’ll buy a house, be able to pay bills, forget our 
past pmblems and get healthy. We started going to a specialist for Shawna. This was new 
compared to all the emergency room trips we were having to make and felt that finally someone 
would be able to either give us an explanation and/or find the cause of her problems. 

In the summer of ‘95, her weight was down under 90 lbs. At this point, she has 85% of the 
synqitoms on the enclosed list. The VA has almost convinced me that my health problems are 
mental instead of physical. My medical records, which 1 have copies of state, “1 believe the 
patient im beem coached and is trying to get increased evaluation.’’ I’d pretty much given up on 
trying to get any medical care, because where do you go after they slam every door in your fece? 



58 


Even non-service connected vets are supposed to get care for Cjulf War ailments, but what are we 
going to do? How do we gM any tests done, if th^; don’t acknowledge any Gulf War Syndrome? 
My frustration was and still is that I’ve told them my ailments and where I hurt, I know what die 
doctor needs to check for, because I was there and I know what 1 handled and was exposed to 
and I’m sure there were a lot of unknovwi agents from the aiemy that I also came in contact wnth, 
but he’s got the education, he’s the doctor and instead of saying this is wrong and this is what 
needs to be done. , .and that is to test for DU exposure and chemical and biological exposure, 
etc„..but mstead they do nothing but try and blame it on Post Tramnatic Stress. They need to tty 
and help these "Veterans and their femilies. If they can transplant a heart, do brain surgery and find 
cures for all sorts of ailments and diseases, then why don’t they run enough tests until tl^ find 
out what we have? But the VA will not do tests, will not try to help, they act tike they don’t even 
care. 

At this point in time, my performance at the Post Office is failing, but I’m able to put on a great 
show outside of the home. I was fearful of losing my job, because we had just bought a home and 
for once I thought that just maybe I could be man enough to overlook how I was feeling 
physically and try to get on with our lives. But by then, I was displaying VS of the symptoms on 
the enclosed list, swelling joints, fatigue and memory loss, were the main ailments affecting my 
performance at work. I was skipping lunch breaks to keep up my deliveries, because speed and 
accuracy were an intricate part of a walking postman’s route. There were times I couldn’t 
remember what I was forgetting. I would get lost, put wrong mail in people’s boxes and I would 
ptmic. Things got worse, more sick days, when before I never missed work. Before the Gulf War, 
Shawna and I were never sick. So I had no choice but to leave my $30,000 a year job, plus 2 
retirements, plus insurance, to live on $462.00 a month. And that $462.00 is what we have lived 
off of for the past year. Our house payment is $500.00 a month, so we’re already in the hole. Our 
fiiends and Shawna’s family have paid all of our utilities. Any other bills go unpaid. We have no 
car insurance, no house insurance, creditors threatening to sue us and sometimes no gas to go to 
town or to the doctor. I now spend all my time taking care of my wife and my medical needs. My 
wife is totally homebound, can’t drive and will pass out in heat and from strong scents. 

The VA continues to deny any benefits (other than Post Traumatic Stress), any medical care 
(pertaining to my exposure) or any Gulf War Syndrome. 1 asked to go to a Gulf War Hospital for 
better testing, the VA doctor said OK th«i left the room and that was it! I asked later when I was 
going for further testing, the VA said your doctor feels you do not need it. I’ve volunteered 
myself and my wife for any special testing, 

example: Radiation Exposure... My claim for exposure to DU was cancelled at the Tulsa VA. 
example: Burning Semen Syndrome... I called Dt. Todd at the Muskogee VA. He gives the Gulf 
War Exams. He said, “Tve never heard of that.” I told hime it was VA funded. He said, “Sorry, I 
can’t help.” 


I’ve been misdiagnosed, mistreated, abused, used. I’ve been lied to and cheated. If the VA thinks 
I’m in it for just the money, well I’ve got to tell you that there is no amount of money, not even a 
billion dollars, that could take back the mental and physical suffering my wife has been throught 
these last 6 years. If it wasn’t for the Indian Program of the Chwokee Nation, we would be eating 
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out of the trash. Can the Government resolve this matter quickly and start helping us, or are we 
going to be forgotten? 

Up until now, 1 trusted their doctors with my lift, because during the war they would have been 
my lifeline, should I have been wounded But the attitude at the VA now is that the only reason 
I’m trying to seek help is to get money. Well, I am not in a hand to hand combat war now, but I 
have been wounded, ray body is crying out for help, it’s deteriorating. This same organization 
who would have risked saving me during the war, should stand behind me and give me, my 
fimily, and the other Veterans differing fiom Gulf War Syndrome, die same medical attention as 
they would have on the battlefield. Many have died since returning from the Gulf and we are 
fighting for our lives. Just as Vietnam Veterans exposed to Agent Orange fought for help, please 
don’t wait until it’s too late. 

Thank you for your time. 


Sincerely, 

Michael Joseph Stacy 


Attachments: Two pages 
(List of Symptoms) 
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Mr. Shays. Mr. Stacy, thank you. I would like to ask you. You 
did not read much of your testimony. On page 2 of the testimony 
I have, I have a typed sheet. Do you have that typed testimony? 

Mr. Stacy. No, sir. Sir, I am 40 percent disabled. I receive $467 
a month. I left the Post Office after 3 years. My house payment is 
$500 a month. I do not even have money to drive or put gas in my 
car. We are literally starving to death. We receive no help from no- 
body. I was unable to get this typed. I was lucky to be able to get 
my written testimony typed and sent to you whenever I did. 

Mr. Shays. So the testimony we are looking at, we retyped our- 
selves. 

Mr. Stacy. I believe so, sir. 

Mr. Shays. Well, I just feel inclined to ask you to read what we 
have on page 2 , the typed sheet. Do you have it? It starts on Janu- 
ary 21 . 

Mr. Stacy. Talking about on January 21? 

Mr. Shays. I would like you to read that page. 

Mr. Stacy. On January 21, 1991, which, sir, I would like to say 
every bit of this came from my diary, is true, to the best of my 
knowledge. Some information may be incorrect, but everything 
written in my diary was written at that date. 

“On January 21, 1991” — also a day I will never forget, my 22nd 
birthday — “we rolled toward Iraq. We prepared for war and waited 
and waited and waited and waited and waited. Then it started, 
February 16, 1991. A company from our brigade made contact. 
They shot a truck and a berm with TOW missiles and had a couple 
of small gun fights. February 17, war hit home, and we lost a Brad- 
ley to enemy fire, a rocket-propelled grenade. Two killed, four badly 
wounded. The bombing continued, so heavy at times, you could not 
sleep for days. 

“We crossed the border for good on February 24, 1991. When we 
crossed, we were in MOPP-4; after we crossed, we went to MOPP 
Level 0, and then repackaged our MOPP suits, the same ones we 
opened in base camp back in early January 1991, and had worn on 
numerous training expeditions and had repackaged each time, un- 
aware that they were useless after their initial opening. On the 
same day, February 24, 1991, we came under attack from enemy 
artillery, some of which exploded in the sky over us and created a 
white cloud, which then disintegrated over us. 

“We had thought it was a marker, so we moved. This continued 
all day until our artillery knocked them out for good.” 

Sir, would you like for me to continue? 

Mr. Shays. Yes, I would like you to continue. 

Mr. Stacy. “February 25, 1991, we started making contact as we 
were moving toward Iran. February 26, 1830 hours, we rolled out 
onto a small battlefield, a place I will never forget. There were 
trucks, tanks, BMPs, and troops. We freely engaged the enemy 
until 4:15 a.m. I heard ‘Cease fire, cease-fire, cease-fire. There are 
friendlies to the front.’ Before the third ‘cease-fire,’ we had already 
engaged them, shooting an American MlAl from the 3rd Armored 
Division. We shot them six times. We provided rescue efforts, but 
their ammo was cooking off, exploding, so we abandoned any fur- 
ther rescue, backed up 100 meters, set up a perimeter, and waited 
until dawn. 
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“That night, we lost an MlAl and a Bradley Fighting Vehicle 
tofriendly fire. Eight buddies from my battalion were dead, and 
wewere responsible for killing them.” 

Would you like me to continue, sir? 

Mr. Shays. If you do not mind. This is your testimony, and I just 
hink it is important. 

Mr. Stacy. “The first depleted uranium penetrator we fired was 
on January 27, 1991. We fired Sabot and Heat.” “Sabot” is a de- 
pleted uranium penetrator, and the “Heat” is high explosive. “We 
fired three of each to battle sight our main gun. After we fired our 
first Sabot round, we knew then the DU penetrator was the round 
of choice. I think a full combat load for an MlAl Heavy is 56 
rounds. There is a certain load plan you follow, so many Sabot and 
Heat in your main ammo storage area and so many of each in your 
secondary storage area. I was the loader on my tank, and after we 
fired our first DU penetrator, our platoon switched the ammo. Put 
all DU penetrators in the main storage area, put the heat rounds 
in secondary storage. We were told, I quote: ‘Shoot ’em while you 
got ’em.’ The DU penetrators were so devastating that we used 
them for everything, tanks, trucks, light-armored vehicles, bunk- 
ers — everything but the troops. We found out very fast that the de- 
pleted uranium penetrators were 1,000 times more devastating 
than we expected. When a bunker was shot with the DU penetra- 
tor, just the percussion from the round will kill any troops in the 
area. We wanted to shoot the good stuff and as much as possible. 

“We were at war, with the best equipment out of all the Coalition 
Forces. No law, no rules, engage at will. My Platoon alone,” these 
numbers are all estimated; no numbers are exact. I was just a pri- 
vate in the Gulf; I only knew what I was told. “Fired approximately 
120 DU penetrators, with 4 tanks per Platoon. Thirty penetrators 
fired per tank, plus another 3 penetrators to battle sight our main 
gun, on January 27. Plus another 3 penetrators on January 28, 
1991. That is approximately 36 depleted uranium penetrators each 
tank fired. There are 12 tanks per Company, 4 Companies per Bat- 
talion, we had two battalions on line, the 2nd Armored Division 
and 3rd, that is a total of 96 tanks. Plus we were attached to the 
1st Infantry Division. They are a mechanized battalion with un- 
known numbers of Bradleys, which fired 30-millimeter DU rounds. 
So as you can well expect, we were constantly in contact with this 
ammo.” 

Mr. Shays. Thank you, Mr. Stacy. 

Mr. Stacy. Thank you, sir. 

Mr. Shays. Is there anything else of your testimony you want to 
read us, or shall we go to Staff Sgt. Zeller? 

Mr. Stacy. No, sir. Thank you. 

Mr. Shays. Thank you. Sgt. Zeller. 

Staff Sgt. Zeller. Yes, sir. Gentlepersons, this is about a grunt’s 
life, blood, sweat, and tears. Some of you up here will not under- 
stand this. I am not a good speaker, but was blessed with the gift 
of gab. I thank you for the opportunity to speak, and I hope the 
money spent for me coming here will change my present position. 

Possible causation: Service in the Gulf war due to combat in the 
theater. Nuclear radioactive weapons and atomic energy plants. 
Depleted uranium, microwave technology kill zone creating electric 
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storms. We had electric storms in the desert, sir, that the lightning 
went this way — OK — and that is explainable. 

Destroyed power plant at Quasyr Hammid and A1 Anbar Atomic 
Research Space Center. OK? And that is documented. Biological 
weapons: cholera, anthrax, botuluum microtoxin. Chemical weap- 
ons: cyclo sarin/sarin, soman, tabun, mustard, blister blood. Pro- 
phylactic drugs, serums, and vaccines, malarian drugs. PB 
(pyridostigmine bromide); it causes damage to number 6 chro- 
mosome. My children are susceptible at third generation to come 
out being deformed. 

Specific oil-based adjuvants: NTTTP, squalene, Vax Syn, 
Vacinae, Type C Retrovirus, Canary Pox Virus, Glycoprotein 120 
and 160 Antigens; oil fire environmental factors. 

They are now recognizing Exxon Valdez Syndrome, 
leshamenasis, ultraviolet-light overexposure, malaria; Mohammed’s 
Revenge, which is a rare bacterium that is very pathogenic. 

Questions: Plausible denial, true or false? I am it, sir. I have 
been in SOCOM, Special Operations Command. Something is 
wrong when all the resources are spent on history, how we got sick, 
instead of cures for it, if any. Diagnoses have been made, but no 
treatments are being utilized or considered. 

I would like to point out that Congress is being wrongfully 
briefed by the leadership of the investigation. Could agencies in the 
Government utilize national security titles to develop and research 
without notice? Could this national security title provide them pro- 
tection from within to continue the facade? 

From the registration data base in California to the investigation 
team in Virginia, what is their purpose and command? At the end 
of the command, why is there a logistics expert and not a doctor 
of medicine? Is the data base to cure or to count, sir? Why are they 
not using subject matter experts like us Gulf war sick and wound- 
ed to get the most eyewitness accounts? I volunteer for the inves- 
tigation team. 

Can it be that the truth or the cure is intentionally being ignored 
for the purpose of protocol protection? Are the studies conducted for 
a possible cure to our disease process or for reinventing the intel- 
ligence already available? Does research take time, and is this a 
delay so we never find a possible cure or remedy? Can the cure be 
purposely hidden as not to expose the cause of the effect? The cure 
is the effect and will inevitably expose the cause to this Gulf War 
Syndrome. 

Is the cause reflective of some unethical decision or practice? We 
have come back on our word many times in the investigation proc- 
ess. Why not consider the possibilities? Cause: If your word is 
changed several times, either you are lacking knowledge or inten- 
tionally diverting the information. Can we hold supposed national 
security in such high degree as to allow our brave soldiers denied 
causation? National security is to protect the Nation. It seems as 
though we are taking individuals’ protection to a new height. 

Will this protection continue until every last vet is dead and 
gone, or will the priorities be recognized? Human life is too pre- 
cious a resource to be sacrificed for the good of a few men’s securi- 
ties. What gives the person not in harm’s way the power to make 
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these decisions? Considerations: If they had done this, it might 
have been better. 

This is brief, due to time limit on testimony. Most Gulf war vet- 
erans are not actually interested in cause of illness, just being 
cured or at least being acknowledged as having the physical illness. 
The below items may make the search for a cure more readily 
available. We know a lot of these things about this illness, but 
most of it is considered not conclusive or left at that. We need to 
take restrictions off valuable information and consider it for cause. 

All I want to do is to see my grandchildren grow up, because this 
illness is not over with me. And my five boys at least deserve this. 
Koch’s Postulate: Define the pathology. This is doctor talk, sir, that 
I looked up. Define the pathology. Isolate suspect ideology agent. 
Reintroduce that agent into host. Reproduce the pathology. Natu- 
rally, we cannot do this with humans; however, we can back track 
and use information which is out there to build our case. 

Cardinal rule in science: “Occam’s Razor.” Entities should not be 
multiplied unnecessarily, or, more succinctly, the simplest of com- 
peting theories be preferred to the more complex. Definitions: What 
is the disease process? Systemic autoimmune disease process; neu- 
rological disease process. Environmental illness infectious disease. 
Chemical-characterized disease process. Biological-characterized 
disease process. Radiological characterized disease process. 

What do we know? All forms of immune disease are being recog- 
nized. 

Next one. Erom the central nervous system two peripheral 
neuropathies are being recognized: cholinergic crisis due to PB tab- 
lets. That also happens with nerve agent. Oil well smoke and spill 
Exxon-Valdez Sickness is being recognized. The chemicals 

Mr. Shays. Sergeant, let me just interrupt a second. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. I want to make sure that I learn from what you are 
saying. I am having a hard time knowing — I got the first part of 
your testimony. I am in left field now in this part of your testi- 
mony. Tell me your point in going through this list. 

Staff Sgt. Zeller. The point is, sir, on the definitions, for exam- 
ple, like, I went all the way up to Walter Reed 

Mr. Shays. Right. 

Staff Sgt. Zeller [continuing]. And they said, well, this sounds 
like lupus, but they did not do anything for it. Well, I went home 
and did my homework, sir, and I read lupus; and what I have 
wrong with me, sir, is to a “T” lupus. And there are ways to test 
for lupus and find out for sure, and why haven’t they done it, sir? 

Mr. Shays. OK. It is important for me that you be allowed to 
continue and do what you want to do. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. And then I just need to tell you what I think it will 
be helpful for the committee afterwards, but maybe I could tell that 
to you now as well. We need to know a little bit about your experi- 
ence in the Gulf because we have others who testify, we are trying 
to see where there are similarities. 

I mean, for instance, the first two witnesses talked about the 
alarms going off. The military has consistently told us the hun- 
dreds, if not thousands of times, the alarms went off, they were 
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false; and yet we have people who will come to this committee, 
sometimes off the record, and say that is simply garbage, that 
those alarms were not false; they detected low-level chemicals. And 
we are building a case, and we need to make sure we are doing 
that. 

It is important for me that you continue because this is impor- 
tant to you, and, therefore, it is important to me. Afterwards, I am 
going to have you come back and describe a little of your experi- 
ence. OK? 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. Feel free to continue. 

Staff Sgt. Zeller. Radiological characterized disease process. 
What do we know? All forms of autoimmune disease are being rec- 
ognized, from central nervous system to peripheral neuropathies 
are being recognized. Oil well smoke, chemical chiasma, as well as 
isolated reports in theater not considered official are being recog- 
nized. Rad Haz A1 Anbar, Quasyr Hammid Atomic Power Plant, 
and depleted uranium 235 are now being recognized. 

Quasyr Hamid, sir, was an atomic energy plant that was bombed 
by the Coalition. Cholinergic crisis due to pyridostigmine bromide 
also nerve agent. And it talks about the receptors and how they 
work in motors, causing contractions in the muscles, secretion- 
causing glands to secrete. I have got all these things, sir. Inhibitory 
causing most organs to become quiescent. Well, sir, this diarrhea 
and stuff that we have that is really gross, well, the intestinal tract 
becomes quiescent, and that is why we have this happening to us. 

And it goes on and goes on, and then final on this, before I get 
to who I am, the chain of command to the Commander-in-Chief, I 
have solicited them, sir, and I thank you so much for letting me 
come here because I have not gotten anything but a wall that I 
cannot climb, sir. 

Another thing, sir, is it talks about this cholinergic crisis, and it 
talks about the body, and I have got military reports, the cover 
sheets for them, and it says that if you take pyridostigmine bro- 
mide for more than 8 days constantly, and I took over six packs 
of 22 or 24 in a pack of those pyridostigmine bromides because they 
told us to take them and never told us to stop, so 

Mr. Shays. Sergeant, they did not tell you; they ordered you to 
take them. 

Staff Sgt. Zeller. Yes, sir. Yes, sir. They said, you do it, or you 
die, that type of order. The 101st is expecting no mercy, sir. But 
it says here, body will dysfunction; it causes permanent injury 
through the blood-brain barrier, and it says it in the reports. 

Sir, I just want to finish this, and I want to say that this Iraqi 
protection prisoner program, taxpayers’ money, I regret to be treat- 
ed like the enemy. I watched C-141’s, and I watched Iraqis get on 
the aircraft and come home, here in the United States, sir. OK. 

This is only the beginning of the information out in the field. God 
help us and our families. P.S.: We are like Teenage Mutant Ninja 
Turtles, if you are familiar. I have five boys that teach me about 
them. 

Sir, my name is Mark James Zeller, and I went through basic 
training in 1986, and I got my Aircraft Armament School in 1987. 
I went from there, in February 1988, to Fort Bragg, NC, and was 
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assigned to 1st SOCOM. I participated in Operation Prime Chance 
I, Prime Chance II, Praying Mantis, and Earnest Will, Persian 
Gulf-Kuwaiti Oil Tanker Security Force. April 1989 to present day. 
Fort Rucker, Delta Company, 2/2nd 229th. I participated in Oper- 
ations Desert Shield, Desert Storm, Desert Calm. 

Sir, these are all in the same geographic area. My involvement 
in this geographic area dates back to the late 1980’s. While as- 
signed at Fort Rucker, NC, we assisted Kuwait and Iraq with their 
oil flow to the rest of the world, because the common enemy was 
Iran. The common enemy, Iran, discontinued their actions after we 
built Iraq up with military might, but Iraq changed their minds 
after defeating Iran. The operations I list above are continuations 
to the present day to include this committee meeting today. 

The Persian Gulf war is not officially over, sir. I do not know if 
you realize that. My tour of duties at Fort Bragg were temporary 
duty missions with 90-day intervals. During this time, I lived off 
the economy and only got sick from Rift Valley Fever from eating 
uncooked lamb meat in a souk, or ancient, mall-like area, down- 
town. 

I was honestly protected less from the environment during this 
mission because it was all stuff provided by host nations. What I 
mean is USDA and grading of health is not as controlled, and 
green tracers were a fact from the Iranian Government. 

So why do I get only Rift Valley Fever and come home well as 
to be expected? In addition, PTSDs should have surfaced then 
under stress of Special Ops. Why am I now sick as can be with 
Gulf War Syndrome? 

Let me try to explain my maneuvers and experiences now during 
Desert Shield and Desert Storm. Duty: Aircraft Armament Techni- 
cian, AH-64 Apaches. Assigned, 2/229th Attack Helicopter Regi- 
ment, Fort Rucker, AL, June 1990, aka 2/lOlst AHR after de- 
ployed. OPCON to the commander of 101st Air Assault Division, 
Fort Campbell, KY, August 1990, via deployed to Kingdom of Saudi 
Arabia. Arrived, Dhahran International Airport, August 1990. 
Moves — “moves,” sir, meaning going from one FOB to another of 
forward operating base. 

Moves, FOB Eagle I or King Fahd International Airport between 
August 1990 to December 1990. Explored the FOB Tranquility 
Area, readied all aircraft for deep attack mission. Key personnel 
got wrist watches with no face on them and strange, smoke-screen 
operation was conducted at King Fahd International Airport. 

Sir, that wrist watch, I do not know this gentleman. I did not 
know him until we got in the hotel, and we just started gabbing. 
A long story short: He has the same claims I have. This wrist 
watch, on the back of it, they are told not to take them off. I peeled 
it back on one of the females that was in our unit, a medic, and 
it said “PRC Radiac 27” on the back. OK? So I know it is a Radiac 
meter. 

And there were people that came along, and they had this, like, 
board thing they put over it, and they were able to register what- 
ever it was, but they never told us what the registrations were, 
what was going on, and so forth and so on. It was the circle with 
the “A” in the middle. Third Army. It was a test-activity group. 
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Smokescreen operations was conducted at King Fahd Inter- 
national Airport. The wrist watches were Radiac monitors labeled 
on back, and why we needed them, I do not know. They were 
picked up from key personnel, March 1991, and the smoke screen 
is still a mystery to all of us to this day. We were only told it was 
something they were testing. I got really sick after being at FOB 
Tranquility, so for the first time I came back to the airport with 
a 104 fever, sweats, chills, and loose stools, if I may say that, sir. 
It is pretty disgusting. I got a real bad reaction to medicine given 
by a flight surgeon after being seen. 

FOB Tranquility or West Nariya, North AxZil-Fi-Frontier, De- 
cember 1990. I started taking pyridostigmine pills for the preven- 
tion of nerve agent poisoning in the event Iraq chose to use it. I 
was only told it would help me survive, not that it could have side 
effects or kill you and that it was experimental. I took more than 
60 of these pills. 

Sir, I must also add about those pyridostigmine situations, there 
were people dying, dropping dead on Taplin Road, and if you can- 
not find records of it, I cannot either, but I remember the National 
Guard unit in Florida that had the dolphins on their Blackhawks, 
and whatever that regiment is, you will be able to figure it out, and 
they will be able to tell you about these people. 

Mr. Shays. Let me just say, that is now part of your testimony. 

Staff Sgt. Zeller. Roger that, sir. A radio message 

Mr. Shays. Sergeant? 

Staff Sgt. Zeller. Sir? 

Mr. Shays. I do not want you to be casual. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. You were saying “dropping dead.” You just mean col- 
lapsing out of fatigue? 

Staff Sgt. Zeller. Well, cholinergic crisis, sir, causes the 
nerves 

Mr. Shays. No, no. That is not what I asked. You made a state- 
ment that people walking on the street 

Staff Sgt. Zeller. Their hearts stopped, sir. That is what they 
said. They said their heart stopped, is the way they died. 

Mr. Shays. OK. And you are saying that you know for a fact that 
they were dead? 

Staff Sgt. Zeller. Yes, sir. 

Mr. Shays. How many soldiers are you talking about? 

Staff Sgt. Zeller. What I was told, down the Taplin was, like, 
125 people had adverse effects from these PB tablets. 

Mr. Shays. What I am going to ask you to do is we are going 
to have a vote, and we are going to have a second vote after. I am 
going to ask you to finish your testimony in the next 3 or 4 min- 
utes, and then we are going to go vote, and then we are going to 
ask questions. 

Staff Sgt. Zeller. Sir, yes, sir. A radio message came down, go 
to MOPP Level 4, full protective gear; SCUD has been fired in your 
vicinity and is down wind, contaminant to your vicinity. That 
night, a few M-8 alarms went off, but it was told to be all clear. 
I began to leak blood out of my ears on a pillow every morning, just 
spots; nosebleeds; lip began to split. Sir, my lip split all the way 
up to my nose, and the center of my tongue started splitting. I do 
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not know what it was, sir, but it happened. They tried to say it was 
dehydration, but I do not see how it was dehydration for that to 
be happening. 

Headaches, pounding in the ears, eyes sore. My hair felt like 
something was pulling it out, and I urinated a lot. I hope I am al- 
lowed to say that. FOB Eagle II, or King Khalid Military City, A1 
Qaysumah/Hafar A1 Batin-Frontier, January 1991. On guard duty 
around midnight to the west of our position SCUD missile is shot 
down. 

Next morning, before stand-to, some more M-8 alarms go off, but 
it was ignored. Also received these injections said to be benefit of 
my health. One was called gamma globulin, and the other two were 
coined “NUC Juice” and “Bot Tox/Anthrax Vaccine.” I stepped up 
to receive my shots with shot records in hand, and only GG was 
annotated, so I objected to the other two shots. The flight surgeon 
took me immediately to the commanding officer, who showed me 
the blue book and told me, “Take them or be court-martialed.” 

I felt really sick after the shots, became really tired, and could 
sleep through anything, including allied bombing over the border. 
FOB G-Day, or North Samah/South A1 Julaydak-Frontier, January 
1991. This is a rally point for ground convoys to assemble for inser- 
tion into Iraq. 

MSR Dakota to Virginia. Many practices were held prior to the 
actual day. We were instructed to go to MOPP Level 4 because we 
will be entering a known contaminated area. A man was seen on 
a fence who died instantly, and animal herds, no flies around, 
alive. SCUD missile found next to road south of Samah. M-8 
alarms connected to vehicles went off and paper was changing col- 
ors. Drive on, was the order. I began to get lesions all over my 
body. I told by medical personnel it is because of the lack of hy- 
giene under these conditions. 

FOB Cobra, or North Tukayyid/North Quiban Layyah/South A1 
Busayyah. 

Mr. Shays. Sergeant, I am going to ask you to pick the best, 
most important part of what remains because we do need to 

Staff Sgt. Zeller. Yes, sir. Upon arriving in Cobra, we received 
artillery that produced proofs of off-white dust. Air Force A-10 air- 
craft, 10 foot off deck, flew overhead after calling rear for support 
and leveled a flat-top mountain north of Quiban Layyah. I began 
to have pinkish conjunctivitis, blurred vision, thick spit, tasted 
metal, no hunger, ears, fingernails bled. I slept a lot when not 
working, and hands and feet felt like ants crawling on them. 

I had an incident where I was driving, could see, hear, et cetera, 
but could not move all of a sudden. I ran into a sand ditch, and 
hitting the steering wheel shook me out of it. The prisoners that 
I was able to talk to said they were sick and tired. I was starting 
to worry at this point because it sounded like they had what I had. 
Alarms and paper were turning colors during the whole time. 

Fire Base Viper 

Mr. Shays. Sergeant, you are not going to be able to read the 
whole thing through, so just pick the part that you think in the 
end 

Staff Sgt. Zeller. OK. This is Dhahran/Kasmeeyah, and there 
were more dead animals, POWs, very sick ones, I may add, MPs 
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holding them, with inoperable radio and no water or food, left be- 
hind by their unit because movement; MPs told to stay and guard 
them by their commander. We gave them what food and water we 
had and called to the rear National Guard Fills — that means peo- 
ple that were put in their unit were helping out convoy police. On 
the road past that, Tallil, were bunkers with SCUD trucks next to 
them on the left. 

When we were coming back out of the country, sir, at Fire Base 
Cobra, where we came back to the same fire base we came 
from 

Mr. Shays. Excuse me. We are going to have to go. We have 3 
minutes before 

Staff Sgt. Zeller. OK, sir. 

Mr. Shays. I am going to interrupt you and just say one last 
point before we go. During Watergate, when Martha Mitchell was 
describing absurd things that were happening, everyone thought 
she was crazy, and everyone around her was sane. When she 
talked about all these crazy things that were happening around 
her, she happened to have been right, and I just say that to some 
of our audience who may hear some things that sound a little 
strange, but may in the end it may be very right. We are going to 
recess. 

[The prepared statement of Staff Sgt. Zeller follows:] 
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[Recess.] 

Mr. Shays. My hope is that we can have a candid dialog, in 
which we will learn more about your experiences in the hope of 
coming to this ultimate goal of properly diagnosing, effectively 
treating, and fairly you and our other veterans. That is the motive 
of this committee. 

Now, we want to properly diagnose, effectively treat, and fairly 
compensate. Now, some of what I have heard today, I understood; 
some of what I heard, I did not quite understand. One thing, 
though, I will say to you: It wrenches my heart to think that you 
have so little faith in the DOD, the Department of Veterans’ Ad- 
ministration, in the doctors that have looked at you, that you then 
start the process of trying to figure out what is wrong with you be- 
cause you do not think the doctors are, and that wrenches my 
heart. 

And we have had other veterans who have come and testified. 
When I was going to vote — I have come to this conclusion. I am 
tired of the DOD telling us that the alarms were false alarms. I 
have just come to conclude that I cannot accept that anymore. 

And the reason is that those alarms did not go off basically be- 
fore the war; they went off during the war. They did not go off 
when they were exposed to all other things, but when the war 
started, these alarms started to go off. I cannot reconcile the loss 
of data, and so your testimony of the alarms going off and so on 
are not unimportant to me. I am not going to accept anymore the 
DOD position that these are false alarms. I just do not accept it. 

Col. Roman. Thank you. 

Mr. Shays. They are going to have to prove to me that they are 
false before I accept them. I obviously discounted a long time ago 
the DOD’s position that held us back for 4 years, that if you did 
not basically show acute signs of chemical exposure, that if you 
were exposed to low-level exposure that was not, therefore, acute, 
in the end there is no harmful result from that. We know in this 
country, working with chemicals, low-level exposure leads to illness 
and death. So I do not accept that and I did not accept a long time 
ago. 

Now, all of you are heroes, all of you, and you served our country 
with distinction, and I believe your testimony will help us get the 
answers you want. Now, one of the lines of questions that I want 
is, I want to know — again, some of you have said on this record, 
if you were in any area of the operation where the alarms went off, 
and I want to know those experiences, and I want to know how you 
reacted to it. I want to know what you did and how you reacted 
to it. Col. Roman, I will start with you. 

Col. Roman. I was in SCUD Alley there in Riyadh the first time 
I saw a SCUD. They trained us to put on our gas mask equipment 
in 14 seconds, from the time you pop it out of your container until 
you put it over your head and tie it real quick. I think the first 
time I saw a SCUD, I had it down to about 7 seconds, maybe short- 
er than that, and at that point in time the alarm did, in fact, go 
off. After the Patriot struck the SCUD, the chemical alarm started 
going off, and five or six times subsequent to that or after that, 
about the same things happened. 
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Mr. Shays. Was that the first time the alarm went off, after the 
war had begun? 

Col. Roman. After the war had begun. 

Mr. Shays. So you did not hear alarms before the war. 

Col. Roman. Oh, no, sir, only when the SCUDs were in the air. 

Mr. Shays. Now, that is conceivable that the alarm went off, 
though, because of the SCUD and not because of a detector. Is that 
correct? 

Col. Roman. Yes, sir. 

Mr. Shays. OK. 

Col. Roman. I did not hear them go off at any other time person- 
ally unless there was a SCUD attack. And on one occasion — no, two 
occasions, I heard the alarms go off while I was in the Dhahran, 
but also it was after the SCUD attack. 

Mr. Shays. Did you have confidence in the gear that you wore? 
Did you feel that if you were, in fact, exposed to chemicals, that 
the gear would do the job it was required to do? 

Col. Roman. That the what, sir? 

Mr. Shays. Did you have confidence that the protective gear, 
when you went into MOPP-4, that when you put this protective 
gear on, that it would do the job? 

Col. Roman. We were not given that MOPP gear, sir. We had our 
chemical masks with us at all times, but we did not have access 
to the MOPP gear when I was 

Mr. Shays. So you just had the masks. 

Col. Roman. Yes, sir. 

Mr. Shays. No other equipment? 

Col. Roman. No, sir. 

Mr. Shays. OK. And did you take PB? 

Col. Roman. Yes, sir. 

Mr. Shays. For how many days? 

Col. Roman. The required number of days and the required num- 
ber of dosage. 

Mr. Shays. Were you warned that it was an experimental drug 
for that purpose? 

Col. Roman. No, sir. 

Mr. Shays. Were you asked to take it, requested to take it, or 
what? 

Col. Roman. No. It was given to us. In the Army you are given 
something to take like that as part of your equipment or as part 
of your dosage, and you take it without question. 

Mr. Shays. OK. Thank you. 

Mr. Canterbury. Sir, I remember the first time I experienced 
chemical alarms sounding and SCUD alerts was when just days 
prior to the air campaign starting. I was at King Khalid Military 
City when this occurred, and I remember during those alarms we 
immediately donned our masks, got into protective gear, MOPP-4. 

Mr. Shays. So you had protective gear. 

Mr. Canterbury. That is correct, sir. 

Mr. Shays. And you put it on. Let me first go back to you. Col. 
Roman. How many times did you end up putting the mask on dur- 
ing the operation before? 

Col. Roman. I remember having the mask on only on two occa- 
sions. Yes, sir. 
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Mr. Shays. How many times, Mr. Canterbury? 

Mr. Canterbury. I am going to guesstimate probably about 
eight, total. 

Mr. Shays. So it happened enough times that you are not quite 
sure of the count. 

Mr. Canterbury. That is correct, sir. 

Mr. Shays. In any of those experiences of the first two of you did 
you feel, taste, or react to those alarms? Did you see anything, did 
you feel anything, and did you have any effect? Colonel. 

Col. Roman. No, sir. I could not say that I felt anything different 
or saw anything different. 

Mr. Shays. OK. 

Mr. Canterbury. The same, sir. 

Mr. Shays. OK. 

Mr. Canterbury. I cannot really honestly say. 

Mr. Shays. Thank you. Mr. Stacy. 

Mr. Stacy. Sir, to my knowledge, we at one time 

Mr. Shays. First off, how many times did you hear an alarm? 

Mr. Stacy. Sir, I did not hear an alarm. At one time, the only 
people I saw the whole time I served in the Gulf was the 16 men 
in my company. I am unaware of anybody that was testing for 
chemicals. We did not test for chemicals. We did not have any fear 
of chemicals. As soon as we crossed the border was the last time 
we had our protective gear on. 

Mr. Shays. But you had the protective gear with you. 

Mr. Stacy. Yes, sir. 

Mr. Shays. And you never heard any alarms? 

Mr. Stacy. No, sir. 

Mr. Shays. And in terms of you took the pill, the PB, Mr. Can- 
terbury, you took the prescribed doses? 

Mr. Canterbury. Yes, I did, sir. I took it for probably a period 
of 8 to 9 days. 

Mr. Shays. Did you take it voluntarily, under order? 

Mr. Canterbury. Under order and in the presence of a non- 
commissioned officer. 

Mr. Shays. Now, the purpose of the noncommissioned officer was 
to what? 

Mr. Canterbury. To ensure that the younger enlisted were tak- 
ing those pills. 

Mr. Shays. It was not to just help you figure out how to take it; 
it was to make sure you took it. 

Mr. Canterbury. That is correct, sir. 

Mr. Shays. Were you warned by anyone that it was an experi- 
mental drug? 

Mr. Canterbury. No, sir, not that drug. 

Mr. Shays. Mr. Stacy. 

Mr. Stacy. Sir, I would like to add, we did go past a blown-up 
ammunition dump, and we did find rounds that were suspected to 
be chemical. We took the pills. I never asked any questions because 
I believed in my chain of command, I believed we were doing the 
right thing, and I wanted to survive in case there was chemicals 
used on us. 

Mr. Shays. So you were not warned that it was an experimental 
drug. 
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Mr. Stacy. No, sir. 

Mr. Shays. OK. And since you did not hear any alarm in the 
course of the operations that you were involved in, did you come 
into areas where others had the masks on? 

Mr. Stacy. No, sir. We had very little contact with any other 
people. We were in the tanks, so we would not be able to hear any 
alarms if they did go off. The NBC NCO from my unit, I never saw 
him until the war was over and we were ready to deploy back to 
Germany. 

I do not know if they were testing. I know that we did not test. 
There is one tank out of our platoon that is designated to test for 
chemicals and they did not test. I was under the assumption that 
we were trying to either save the materials for testing or that we 
were not in the fear of any chemicals. 

Mr. Shays. I know others are going to question you on depleted 
uranium. I am going to come back on that issue. As someone who 
was involved in sending you to Kuwait, we rejoiced in the fact that 
there were so few who lost their lives; and, frankly, much of what 
we heard was the battle from the air and what occurred there. 

You have had very vivid description of the battlefield as it took 
place, and it was something that I do not think enough Americans 
have an appreciation of because there were some units that were 
never really involved in the battle directly to the intensity you 
were. 

Mr. Stacy. Sir, that was the only skirmish that we had encoun- 
tered that was of any significance to myself or any of the other sol- 
diers. To my knowledge, now this engagement, the night engage- 
ment I am talking about, first of all, we were on a 200-kilometer 
attack into Iraq, 36 hours nonstop, no sleep. It was at night. We 
were already tired. To my knowledge, we did not even move 5 
miles. We rolled out there at 6:30 p.m., and it was 4 a.m., when 
the friendly fire incident did occur, and we stopped and sat in the 
battlefield until daylight and moved from there. 

Mr. Shays. Well, we are going to come back, just to talk to you 
about depleted uranium. So you did take the pill. You were not 
warned that it was an experimental drug. 

Mr. Stacy. Yes, sir. 

Mr. Shays. OK. 

Mr. Stacy. Sir, I would like to also say, we did take another pill. 
I did not know what it was. I have been told by another soldier in 
my unit they were malaria pills. I am not sure of that, though. 

Mr. Shays. Let me go to Sgt. Zeller. Sgt. Zeller, did you hear any 
alarms go off? 

Staff Sgt. Zeller. Sir, the ones I admitted to in this testimony, 
and then, like I said before, the ones that were connected to the 
vehicles who were convoying, they just went off all the time. And 
before we did the convoy, we were told to go to MOPP Level 4, and 
do not take it off until you go to the river, and we literally lived 
in them. And, sir, I just want to let you know something, that I 
was a chemical NCO, not fully schooled trained to have the MOS 
but enough trained to be a battalion NCO. 

The long story short is, sir, those cry-backs with the suits in 
them with all the charcoal all over them, that we looked black as 
night after we wore them, those things only last 12 hours, sir, and 
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the one I testified to when I was up at Eagle, OK, and I was on 
guard duty — no, not guard duty, but in Tranquility, and they said 
SCUD is in the vicinity, we ripped the bags open and wore the 
suits. Twelve hours later, we should have gotten new suits, sir. We 
wore those suits all the way to Basra. We went all the way up to 
Basra and then back, cutting off the Republican Guard. 

Mr. Shays. How many days was that? 

Staff Sgt. Zeller. Sir, that had to be at least 2 months. We 
worked that long, and we sweat our tail feathers off in them. There 
was no more charcoal left with them, but we still had nothing else. 
We had no other skin. 

Mr. Shays. I know you have it in your testimony, but I want it 
part of this questioning when we refer back to the record. How 
many times did the alarm go off that you recall? 

Staff Sgt. Zeller. While driving all the time, it would just like 
go off, and whoever’s alarm went off, they would stop, and then 
they would go and they would reset it and then we would drive 
along and then keep going. 

Mr. Shays. Well, let me ask you this. Did you have the alarm 
before when you were driving, and did it go off? 

Staff Sgt. Zeller. No, sir. It did not go off while we were on the 
other side of the border. 

Mr. Shays. So when you were on the other side of the border 
driving 

Staff Sgt. Zeller. When we crossed 

Mr. Shays. Hear my question. Hear my question. 

Staff Sgt. Zeller. Sir. 

Mr. Shays. You had the alarm in this vehicle for a while. 

Staff Sgt. Zeller. No, sir. We did not put them on until we were 
entering. 

Mr. Shays. You did not turn on the alarm. 

Staff Sgt. Zeller. We did not hook them to the vehicles until we 
were entering Iraq 

Mr. Shays. OK. 

Staff Sgt. Zeller [continuing]. Because they had knowledge of 
contamination. 

Mr. Shays. So it would really be pointless for me to make an as- 
sumption that the alarm did not go off before because you did not 
have them hooked up. 

Staff Sgt. Zeller. Well, they were hooked up to a ground point. 
On our perimeter we would set up a camp, and we would have 
them on the outskirts of our perimeter, and each company was at 
the outskirts of the perimeter, and they had responsibility for 
theirs, and they had responsibility for theirs, and it was set up 
strategically so if the wind blew this way and took something, that 
one would go off, and all the message 

Mr. Shays. So those alarms did not go off, but when you mount- 
ed them on the vehicle 

Staff Sgt. Zeller. They were going off all the time when we 
were driving, sir. 

Mr. Shays. OK. Well, that would lend argument to the fact that 
they would have been false alarms on the vehicles. It was not like 
you had been driving with them on the vehicle before and not going 
off. 
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Staff Sgt. Zeller. Sir, I would challenge that for the fact that 
we saw dead animals and so forth. 

Mr. Shays. OK. 

Staff Sgt. Zeller. And they did not have a bullet in them. 

Mr. Shays. OK. I am going to just end with that, and we are 
going to go. We have plenty of time here. The dead animals; I am 
wondering if this is becoming folklore here. I would like to have 
any of you who saw dead animals, did you see dead animals some- 
times with flies and sometimes without? Did you see humans dead 
with flies, without? Can any of you respond? I will start with you 
Sgt. Zeller. 

Staff Sgt. Zeller. Sir, the flies were like epidemic. 

Mr. Shays. They were everywhere. 

Staff Sgt. Zeller. Everywhere, but when we found these herds, 
they were nowhere to be found, or they would be laying on the ani- 
mal dead, deader than a door nail. 

Mr. Shays. What would be laying on the animal? 

Staff Sgt. Zeller. The fly. 

Mr. Shays. So if you saw flies on the animal, they were dead 
flies? 

Staff Sgt. Zeller. Right, sir, on the animal. I mean, why would 
the flies not be there, and they are everywhere else 

Mr. Shays. OK. 

Staff Sgt. Zeller [continuing]. That might be clean possibly? 

Mr. Shays. And then when you saw them, they were dead. That 
is something you saw. Correct? If you saw 

Staff Sgt. Zeller. They were on the side of the road, sir. I mean, 
you would be jogging, and then all of a sudden you would see a 
flock of animals deader than a door nail. 

Mr. Shays. OK. And you did not see gunshot wounds. 

Staff Sgt. Zeller. No, sir. No bombs dropped, no nothing. The 
area we went through, sir, was like the 82nd, 24th, and 101st. We 
all went through an area that was called, like, a spearhead move. 
We were not supposed to even be known that we were there. We 
jumped over the top of Taplin Road. We moved up Taplin Road, 
and supposedly Saddam did not know we were going to be there 
because he moved all his men down toward Kuwait. 

Mr. Shays. Yes. OK. 

Staff Sgt. Zeller. So it was one of those, like, blitzkrieg situa- 
tions, and we were a part of that. So 

Mr. Shays. I hear you. Mr. Stacy, any dead animals without flies 
or dead flies? 

Mr. Stacy. Sir, the dead that we saw, we were mounted on the 
tanks. We did not stop and investigate. We just assumed every- 
thing that we saw dead as a casualty of the war. 

Mr. Shays. And you do not have any story about flies not being 
on them. That was not something 

Mr. Stacy. We did not investigate, sir. 

Mr. Shays. I understand. 

Mr. Stacy. Until the war was over with, that is when we started 
going on clearing missions, but at that time we were in a different 
location, and I did not witness any of that. 

Mr. Shays. OK. And when you did the clearing mission at the 
end, you did not witness any of that? 
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Mr. Stacy. Not to my knowledge, sir. I have memory loss, and 
it is hard to recollect some things. 

Mr. Shays. Listen, I do not expect you are going to always have 
an answer that you are going to know or that I am going to like; 
I just want it on this record. OK? 

Mr. Stacy. Yes, sir. 

Mr. Shays. Let me just ask the two of you gentlemen, and then 
we will get to Mr. Sanders, did you see dead animals? Did you see 
humans? Were there flies? Weren’t there flies? 

Col. Roman. I have no experience, Mr. Chairman, with the dead 
animals. The only flies I saw were on myself usually. 

Mr. Shays. OK. 

Mr. Canterbury. Sir, I experienced hoth dead sheep and human 
bodies. I, like the sergeant down here, was up near the Taplin, and 
that is where I experienced the sheep, and I did not see any flies 
on those sheep. 

Mr. Shays. And at the time did you notice it? Was it that inter- 
esting, or was it later on that people — I am just wondering if we 
are reconstructing this later. 

Mr. Canterbury. No, sir. 

Mr. Shays. Did you notice it then? 

Mr. Canterbury. I remember discussing it with fellow soldiers 
at that point in time. We were just right across the street from the 
Taplin that the sergeant speaks of, and there were a lot of sheep 
herding around that area, and just days prior to ground war is 
when I saw, I personally saw the dead sheep with no flies. As far 
as humans, I saw a lot, but I was in a convoy, and I did not have 
time to look to see. OK? Sir? 

Mr. Shays. Yes, sir. 

Mr. Canterbury. There is something that I want to re-empha- 
size about the chemical alarms. 

Mr. Shays. Yes, sir. 

Mr. Canterbury. You asked, what did you do when chemical 
alarms would go off? We would get into our MOPP-4 gear. Some- 
thing that bothers me a lot is the fact that I was a private over 
there, and I was expendable. I was forced to take my mask off to 
see if it was all clear. It bothers me when this French detection 
team is 2 miles up the road that could come down and check out 
the area to see if it is all clear, but instead, because my lieutenant 
and my platoon sergeant were uncomfortable in their protective 
gear at 100-some-degree temperatures, they would grab a private, 
take off your mask. 

Mr. Shays. When they said that, did they keep their mask on? 

Mr. Canterbury. Yes. They kept their mask on, and there were 
times when a couple of us privates 

Mr. Shays. Yes, sir. 

Mr. Canterbury [continuing]. Basically said, we are not taking 
our masks off. And they threatened with court martials and threat- 
ened to have NCOs come over and take the masks off of you. I had 
my mask removed, and I am going to tell you right now, I took a 
sergeant’s mask off with me. 

Mr. Shays. So your testimony before this committee is that you 
were ordered to take off your mask and you did not and then a ser- 
geant attempted to take it off and you took his mask off with you. 



81 


Mr. Canterbury. Along with it, as he was taking mine off, sir. 
I am sorry. 

Mr. Shays. That needs to be part of the record. 

Mr. Canterbury. There is no regard for human life there, and 
this is my life he was playing with. 

Mr. Shays. I would like to think that that was an unusual expe- 
rience in the war. We have never had anyone else testify to that, 
but I think it is very important that you made it part of the record. 

Col. Roman. I would like to think, sir, that that would have been 
an isolated incident as well because as a member of the officer 
corps and having been a former enlisted person myself, an NCO, 
the men always came first. 

Mr. Canterbury. Not a private. 

Mr. Shays. Pardon me? 

Mr. Canterbury. Not a private. 

Mr. Shays. Mr. Sanders, you have as much time as you would 
like. 

Mr. Sanders. Thank you, Mr. Chairman, and I will be reason- 
ably brief I would just like to ask all of you if you could just re- 
spond. 

As you know, or may know, the official position of the Presi- 
dential Advisory Committee in trying to understand Persian Gulf 
war illness is that they did not believe that chemicals played a role 
in the illness and believed that the primary cause was stress, that 
stress is the cause of Persian Gulf illness. Could you give me your 
observation on their conclusion? Just, Colonel, if you would start 
and just go down the line. Do you agree with that conclusion? 

Col. Roman. I do not. I am not certain how trained medical per- 
sonnel could come to that conclusion, much less a committee or a 
commission such as has been appointed by the White House to in- 
vestigate this. I think that everyone who goes to war or who is in 
combat has some form of a trauma or a stress; however, to put the 
blame on trauma or stress like that is ridiculous. 

It goes way beyond, I think, a conclusion that most normal peo- 
ple would have, and it particularly concerns me because it also ob- 
literates the obvious, and that is that, in fact, chemicals and bio- 
logical warfare weapons were found in the Gulf after the war, and 
that has become a matter of congressional testimony in the Con- 
gressional Record, so I cannot understand how they come to that 
conclusion. 

Mr. Sanders. Thank you. 

Mr. Canterbury. Sir, my opinion about stress is that I do be- 
lieve that stress can have a reaction on the human body, but as far 
as it having a reaction the way it is having on me, I doubt it, sir. 
I doubt it very much. There has got to be something more to my 
ailments, my illness, whatever, however you want to put it, sir. 
There has got to be. 

Mr. Stacy. Sir, I agree with him also. I have had some anger 
problems, but I would like to say 

Mr. Sanders. So have we all. 

Mr. Stacy. Well, sir, to be honest and to be blunt, we are trained 
killers, defenders of this country. You cannot expect a soldier to 
take his training and to use that training and to come back the 
peaceful man that he once was. The things that you do in combat. 
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I can only say that it is like hell. That is what hell is going to be 
like. 

Now, I agree, my health is not because of stress. I have tried the 
counseling and everything else. It has not helped any at all. 

Mr. Sanders. Sergeant. 

Staff Sgt. Zeller. Sir, yes, sir. Sir, I was in SOCOM before this 
mission. OK? And you are pedigreed. You are taken care of. Your 
every need you ever needed was done. You never had to do any- 
thing but get in an aircraft and deploy. When you would come 
back, you would get that same old brief It is called a “down brief” 
You are told about zoning. You are told about PTSD, so forth and 
so on. So, sir, I was somewhat educated. OK? And that is why I 
have been so argumentative, all the way up to Walter Reed about 
them trying to say that I have frustration. 

No, I have aggravation, and the aggravation is caused by the 
U.S. military using plausible denial on me to cover the protocol. 

Mr. Sanders. The bottom line is you do not believe that stress 
is the source of it. 

Staff Sgt. Zeller. No, sir, because I was trained on every de- 
ployment prior to that. 

Mr. Sanders. OK. Let me ask my second question, and that is — 
and the chairman has already gone over this a little bit — there 
have been a number of studies, including one from the DOD actu- 
ally, which suggest that pyridostigmine bromide, in combination 
with other chemicals, can cause perhaps problems. Could you just 
very briefly tell us in your own personal observations with PB reac- 
tions that you may have had and what you have heard from your 
comrades about that. Colonel, did you want to start on that? 

Col. Roman. Sir, I would love to answer the question if I had 
enough detail or information. I am not qualified to make that. 

Mr. Sanders. Thank you. If that is the case, that is the answer 
that we want. Private? 

Mr. Canterbury. Sir, I did not know about bromide tablets until 
I got into the Persian Gulf region, and I do not know enough about 
it to form an opinion also. 

Mr. Sanders. OK. Your own personal observations of what peo- 
ple may or may not have — if you do not know, then that is the an- 
swer that we want. We do not want you to say what you do not 
know. Private? 

Mr. Stacy. That is the same here, sir. I took the pills, but I can- 
not recollect any effects I had from them. The shots, I know I had 
gotten sick from one of the shots. There was too many things going 
on to be concerned about the effects of any pills. We were under 
a lot of stress. We were tired, et cetera. 

Mr. Sanders. OK. Sergeant? 

Staff Sgt. Zeller. Sir, I will be happy to give you what I have. 
I knew nothing about them. I will be honest with you. I did not 
get interested in them until some people were talking about them 
having adverse effects. So I studied them and I asked all the right 
people and they gave me this cholinergic crisis. So I can tell you 
now I know all about them, and every one of my symptoms that 
I have can be given to that. I have endocrine problems. I have 
nerve problems. 
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Mr. Sanders. But in terms of your observations when you were 
over there in the midst of all this stuff 

Staff Sgt. Zeller. Sir, I did not think nothing of it; I was think- 
ing of my job. I am the gun bunny on helicopters, and it is a tough 
job. 

Mr. Sanders. OK. My next question actually is for Private Stacy; 
and. Private, you indicated to us that right now your family is in 
serious financial straits. Why are you not receiving compensation 
that might be due to you because of your wartime condition? 

Mr. Stacy. I have been denied, sir. I have been denied 
undiagnosed illnesses. I have a claim pending for chronic fatigue. 
It has been pending for 2 years. My records are being shuffled back 
and forth from Nashville, TN, to Muskogee. They believe that all 
of my complaints are due to stress. I have a copy of my medical 
records, which I do not have on me now. But the doctor does say 
in my records, I believe the patient is exaggerating symptoms, I be- 
lieve the patient has been coached, and I believe he is here to try 
to get increased disability. 

Mr. Sanders. OK. My last question, maybe I will start with you. 
Private, again, is you mention memory loss. In my own State of 
Vermont, we have run into folks who are suffering the same prob- 
lem. Can you talk a little bit about what that is like and how that 
compares to 

Mr. Canterbury. Are you addressing me, sir? 

Mr. Sanders. I was talking to Private Stacy. I want anybody 
who feels comfortable to answer that. Talk to me a little bit 
about 

Mr. Stacy. I will answer that, sir. I was unaware I had memory 
loss because I could not remember that I was forgetting. Whenever 
questions are asked me, I can recall incidents. Certain details, I did 
not focus on because I was more concerned about my wife and my 
daughter and coming home. My diary is real sketchy. I was not 
concerned about any of those things. 

I did not realize I had memory loss until my wife started putting 
little notes up and stuff. And it is just little stuff, sir, just little 
things, going back and forth, trying to get something done around 
the house. I go back and forth, forget what I was doing, just little 
things that I am not even aware of. 

Mr. Sanders. OK. And is this different than before you went 
over? 

Mr. Stacy. Yes, sir. I have changed. My friends, nobody wants 
to be around me. They think I am crazy. They think I am talking 
about this Gulf war illness, that there is no such illness. It would 
be easier to convince people that I was abducted by aliens than I 
got sick in the Gulf 

Mr. Sanders. OK. Would anybody else like to comment on mem- 
ory loss? 

Col. Roman. Yes, sir, I would. 

Mr. Sanders. Colonel. 

Col. Roman. In my two VA evaluations and my one U.S. Army 
evaluation of myself at Fitzsimmons, two out of the three doctors 
who examined me who were certified to examine me for that par- 
ticular question indicated in their notes that I have short-term 
memory loss, and I am not sure, quite frankly, whether it is be- 
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cause of my advancing age or because of something that occurred 
in the Gulf, but the neurologist, Dr. Baumzweiger, as I said earlier, 
did indicate that my short-term memory loss, at least a good por- 
tion of it, is due to neurological damage, perhaps brain-stem dam- 
age. 

Mr. Sanders. Anybody else want to comment on the issue of 
memory loss? Sergeant. 

Staff Sgt. Zeller. Sir, I have got, like, I will give you an exam- 
ple that happened here. I forgot to pack my head gear coming here 
or I forget my keys or my wife asks me to do something, and I will 
go through the entire day, get home, and she said. Well, where is 
this? or What did you do with this? or How come you did not do 
that? And I am, like, I forgot. And it is very aggravating, sir. 

Mr. Sanders. Colonel, let me go back to one point that you just 
made. You indicated that you visited a physician in L.A. at the Vet- 
erans — 

Col. Roman. At the VA, yes, sir. 

Mr. Sanders [continuing]. Who examined you and concluded 
that you were suffering from nerve damage as a result of chemical 
exposure? 

Col. Roman. His exact words, sir, to be for the record would be 
that I had severe, neurological damage as a result of my service in 
the Gulf war. Perhaps chemicals or whatever you contracted over 
there was responsible for your nerve damage, but something oc- 
curred over there while you were there. 

Mr. Sanders. He determined that you had nerve damage as a re- 
sult of your service. 

Col. Roman. Yes, sir. Yes, sir. 

Mr. Sanders. And he later indicated to you that the VA no 
longer wanted him to be treating 

Col. Roman. At that particular time, he had finished his exam- 
ination at 12 o’clock. It started at 9. He was summoned by the chief 
neurologist. He came back half an hour later somewhat in distress. 
He indicated that he was no longer authorized or allowed to treat 
Gulf war veterans because — he felt it was because that his conclu- 
sions or his findings that he was coming up with were not the same 
or expected findings that the VA expected him to find. 

Mr. Sanders. Unfortunately, Mr. Chairman, we have heard that 
tale once or twice before, I think, as well. Mr. Chairman, that is 
the extent of my questions at this time. Thank you. 

Mr. Shays. Thank you. Just a few more questions, not many. I 
would like to know if each of you are registered in either the VA 
Health Registry and/or the Comprehensive Clinical Evaluation Pro- 
gram. 

Col. Roman. Yes, sir. I am registered with both the VA in DC 
and the VA in Denver and the U.S. Army’s program when they had 
me on their register as well. 

Mr. Shays. I am sorry. Mr. Towns, you came back. I am sorry. 
I am going to go right to Mr. Towns. I am used to your being right 
here. 

Mr. Towns. Thank you, Mr. Chairman, and I will try to be brief. 

Mr. Shays. You can have as much time as you want. 
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Mr. Towns. Thank you. Let me begin by first saying, do any of 
you know whether other people in your units have experienced the 
same symptoms that you have? Colonel. 

Col. Roman. Thank you, sir. Sir, I have been in touch with a 
number of people in my unit, a small number, because they are 
scattered throughout the country, and at least three of the people 
that I have been in contact with have registered with the VA; and, 
in fact, a couple of them were being treated at the VA — correc- 
tion — the Fitzsimmons Army Hospital while I was there back in 
1995, but I have not made any effort to find out what the rest of 
them were doing. There was 400 people I was serving with. 

Mr. Stacy. Sir, I have only been in contact with one other mem- 
ber of my unit since I have been out. He in turn states that he has 
been in contact with several other members. He states that he is 
experiencing some of the symptoms that I experienced. He has also 
stated that there are two other members from my unit who have 
been very ill for several years now and have been, the way he de- 
scribed it, on their death bed. They have not been able to come out 
of their bed for a couple of years now. 

Mr. Towns. Stacy, you were in a pretty small unit. 

Mr. Stacy. Sir, I have heard rumors, but I will stick to fact. Fifty 
percent of the soldiers I have contacted, which I have not contacted 
over 10, are sick. The other 50 percent, which I was in denial for 
years — I believed the VA, I believed the doctors, and it is too hard 
of a battle to go and fight the VA. It is hard to accept the fact that 
this condition is going to ultimately be my end. Denial is a big 
problem with this. 

Mr. Towns. Just for the record, let me just make certain. How 
many were in your unit? 

Mr. Stacy. Let’s see. There are 12 tanks in a company, 4 men 
per tank. 

Mr. Towns. Forty-eight? 

Mr. Stacy. Yes, sir. I have only contacted less than 10. A few 
are sick. One soldier lost a kidney. He had his liver patched and 
his spleen due to an accident playing softball. When he goes to the 
VA, they are able to tell him that these problems are because of 
these losses or organs, and he accepts that. Another soldier from 
my unit had a healthy child, to the best of my knowledge, and does 
not want to even speak about anything in the Gulf He is in denial 
about it. He does not want to hear it. We had two soldiers that left 
the Gulf before combat even started, complaining of health prob- 
lems. 

Another soldier, I have got another friend that is not sick; still 
he is in the reserves, but he left over a month before we did. An- 
other soldier is sick, and that is about all that I know. 

Mr. Towns. OK. Thank you very much, Mr. Stacy. Sgt. Zeller. 

Staff Sgt. Zeller. Sir, I know of an officer that I rode every- 
where around the desert with, and I am here to tell you that he 
came down with something where they pumped him full of steroids, 
they pumped him full of this paquenele or whatever, and then the 
last-ditch effort was they finally got off their dukeses after he went 
after the hospital commander to send him to Walter Reed. And he 
had this very strange situation where they did plasma parises on 
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him and stuck him with several liters of sandaglobulin, which is 
like giving him a brand-new immune system. 

And I have come to some information most recently about auto- 
immune disorders. That is why I have come up with that as one 
of the things. This guy was suffering from autoimmune symptoms, 
for some unknown reason. He was diagnosed with poly — CHIP — 
something poly something-neuropathy, chronic inflammatory poly- 
neuropathy or something like that. 

He was diagnosed with Guillaume-Barre. OK? Guillaume-Barre; 
I looked it up, and the only way you can get that is vaccines. OK? 
He was told at Walter Reed not to ever say anything about his 
problem because it cost beaucoup dollars for him to have anything 
like this done to him and that it would be way too much to do for 
everybody that is in the Army. 

Sir, I am here to tell you that we were everywhere together. We 
drank out of the same water holes. We ate from the same logistics 
points and so forth and so on, and I think I am a little more heart- 
ier than he is, but he was sick with this, and I will be more than 
happy to give you his telephone number and let you call him and 
let him tell you his horror story, and it was about money. Walter 
Reed said it was about money. So I can give you a for-real. 

And then the other situation, sir, that is really grave, I was 
drawn out. OK? In September 1995, I was working on a helicopter 
accident that happened at Fort Rucker, and I was investigating it, 
and Bethesda Naval Research Center called me and said I had to 
come forward or else, and I had no choice. I mean, I have been in 
where I was hiding, because I had seen it off in 1991. I had seen 
it when I filled out a DA-4700, demobilize/remobilize work sheet 
for Southwest Asia, and I put down all my problems then. OK? 
That was July 1991. 

The long story short is this form was produced April 1991. Now, 
tell me if someone does not know something is going on. I have this 
form here. I will be happy to show you this form that I filled out. 
It has an NCO that signed me off, so it is official, and if you call 
him up, I am sure he will say. Yes, I did sign this guy off, and I 
did tell him it was only for a data base. We are not interested in 
taking care of you right now. 

So when I started going to sick call and I had doctors telling me 
that you are riding sick call that you are trying to do something, 
so forth and so on, giving me all these ridiculing-type remarks, 
which I am not into, I started hiding. And there are soldiers hiding. 
There are people hiding because they do not want ridicule. They do 
not want to be treated like a second-class citizen for this ailment 
that they have, whatever it might be. It could be several things. 

Mr. Towns. Right. Thank you. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Towns. Colonel, do you want to add something? 

Mr. Shays. Could we put on the record, if I might? 

Mr. Towns. Sure. 

Mr. Shays. The people you suggest who were hiring are active 
military personnel who do not want to have to deal with this with- 
in the military system. Is that correct? You are not talking 

Staff Sgt. Zeller. Well, they have seen everybody 

Mr. Shays. Listen to my question. 
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Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. What I am asking is, just for the record to make sure 
we know the difference, you are not suggesting that soldiers who 
have left active duty are necessarily hiding. You are talking right 
now, for the purposes of responding to Mr. Towns, you are respond- 
ing to the fact that active military personnel, some in particular, 
chose to hide rather than come forward within the military system. 

Staff Sgt. Zeller. Because I do not want to get kicked out, sir. 
I needed my job. 

Mr. Shays. I just want the answer. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. And I understand that. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. And I am not critical of it; I just want to understand 
it. 

Col. Roman. Fine. Mr. Towns. 

Mr. Towns. Good point, Mr. Chairman. Yes. 

Col. Roman. Thank you. I think I have been very conservative 
in my responses, and I am very careful in what I say, and so I 
would like to add for the record that to answer your question about 
the former people that I worked with or do I know about anybody 
else who was ill, I would like to answer into the record that Dr. 
Stuart Hiatt, H-I-A-T-T, who is an M.D. of his position, a surgeon, 
who was in top shape and could run 1 mile in about 4V2 minutes, 
5 minutes at the age of 50, went to the Gulf war was a volunteer. 

He was my former commander, and he got there, was there 3 or 
4 days, and they had to air lift him out of there. He did not see 
combat. They had to air lift him out of the Gulf. He went back into 
Fitzsimmons for examination, and they kept him 3 or 4 months 
after the war for unknown symptoms, unknown ailments in San 
Antonio. 

I believe if you got his records, as a matter of fact this particular 
committee hearings, that you would be able to find out a whole lot 
more than I know about it at this point in time, but when you get 
a man who is in the prime of his life, and he gets to the Gulf and 
3 days later he is air lifted out for unknown ailments and it is 
nothing to do with his physical fitness, because he is fit, then that 
is a problem. 

Mr. Towns. Right. Let me ask you another question. How many 
of you have children? Do all of you have children? 

Col. Roman. Yes, sir. 

Mr. Canterbury. Yes, sir. 

Staff Sgt. Zeller. Yes, sir. 

Mr. Towns. Have you seen any problems with your children? 

Col. Roman. I am not, sir. My children are adults, and they have 
children. 

Mr. Stacy. Sir, I would like to say, my daughter was born before 
I deployed, and she is having some problems. And I would also like 
to say, my wife and daughter did have a Gulf War Registry Exam 
in Jackson, MS. 

Mr. Canterbury. Sir, I have three children, one boy, two girls. 
My youngest was conceived after I came home from the Persian 
Gulf. All three of my children complain about their arms and their 
legs and different muscles in their body hurting. My youngest 



88 


daughter has respiratory prohlems, and that is about the extent 
that I am aware of at this point in time, but for them to come to 
me basically every time I see them and complain that their arms 
and their legs hurt, I mean, I know children have growing pains, 
but they should not be complaining about them, almost on a daily 
basis. 

Mr. Towns. Yes. Do you want to add? 

Mr. Stacy. Sir, these veterans and children, they are casualties 
of this war. Something should be done for them also. 

Mr. Towns. Thank you very much, all of you, for your testimony. 
Mr. Chairman, I yield back. 

Mr. Shays. I thank the gentleman, and I just want to go 
through — some of you responded, but I want all of you to respond 
in this part of the record. 

I started out asking you. Col. Roman, and you told me you were 
registered in both the VA Health Registry and the DOD Com- 
prehensive Clinical Evaluation Program; you were in both. 

Col. Roman. Yes, sir, both with the VA and with the U.S. Army 
sent out a letter and asked me to be registered. I am. I believe the 
CDC also sent out something to me to fill out as a questionnaire 
type, and I filled that out as well. 

Mr. Shays. Very good. Mr. Canterbury. 

Mr. Canterbury. Sir, I have been registered on the Persian Gulf 
Registry Examination twice. I am registered on the DOD Health 
Registry. 

Mr. Shays. Private Stacy. 

Mr. Stacy. Sir, I am also on the Gulf War Exam Registry. I did 
an updated data sheet. My doctor told me that they do not know 
what is wrong. They have run all the tests. I did request to go to 
the hospital there in Houston, TX for further tests, and they denied 
me that. As a matter of fact, it is not even in my records that I 
requested that. 

Mr. Shays. Sgt. Zeller. 

Staff Sgt. Zeller. Sir, I have been on it because Bethesda Naval 
Research called me September 1995. Since that time, I have had 
two different incidence, at Seaside, CA, where the registration is, 
where they told me that I was not registered. Somehow the data 
base, they switched computers or something like that, so I have 
had to, like, reapply twice. 

And one of the situations was when I was calling the investiga- 
tion team and, like, research team, the one you call and you tell 
where you were and what you did and so forth, which is a lot like 
the one I told here, they said in Washington that we have no reg- 
istry of you. That was the second time this happened, and then I 
called California, and they told me that is crazy; we have you here. 

So, in other words, California sort of lost me once, and then 
Washington was not in the groove with California. And, further- 
more, my children and my wife have been on that since November 
or December 1995, when the guys that said tell your story, they 
said it is significant enough to put your whole family on this be- 
cause there could be a possibility that they might have something 
wrong with them, too. 
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Well, since 1995, sir, not one of my relatives, until I went off on 
them most recently, was being seen, and the one they took was, 
like, superficially looked at, sir. 

Mr. Shays. Now, all four of you had symptoms during the war. 
Is that correct? 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Stacy. Yes, sir. 

Col. Roman. Yes, sir. 

Mr. Canterbury. Yes, sir. 

Mr. Shays. All four of you had it. 

Col. Roman. Yes, sir. 

Mr. Stacy. That is correct, sir. 

Mr. Shays. I want to know, in simple terms, what your diagnosis 
was and if any treatment was provided. 

Col. Roman. For myself, sir, it occurred when I was in Riyadh 
and I was traveling with my commander at the time, who hap- 
pened to be a physician. He did not happen to be; he is a good phy- 
sician. And I got real sick, started vomiting, and 

Mr. Shays. Right now, I just want to know what your ultimate 
diagnosis was and what your treatment was. 

Col. Roman. He diagnosed it at that point in time as food poi- 
soning; not knowing anything else, that is what it was. 

Mr. Shays. But that was onsite. 

Col. Roman. Onsite. That is right. 

Mr. Shays. But once you went to the VA, what was the diagnosis 
that you were given? 

Col. Roman. I have given the VA and Fitzsimmons stool samples, 
when I am in the process of flu-like symptoms, and they have 
never found any kind of parasite or anything else that would cause 
me to have that kind of an illness. 

Mr. Shays. You went to the VA. Correct? 

Col. Roman. Yes, sir. After the war. 

Mr. Shays. And after the war, what was your diagnosis? 

Col. Roman. They have not diagnosed it. 

Mr. Shays. OK. Private Canterbury. 

Mr. Canterbury. Sir, are you asking what the diagnosis was in 
the Gulf or at the VA? 

Mr. Shays. At the VA. 

Mr. Canterbury. At the VA, I have been diagnosed, as far as I 
know of, with fibromyalgia and migraines. I am not service-con- 
nected, and that is it and I have gone through three different hos- 
pitals. I cannot get results from tests, sir. 

Mr. Shays. Private Stacy. 

Mr. Stacy. Sir, I was undiagnosed also. I would also like to say, 
for the past year I have been pushed and pushed toward mental 
health. I am 30 percent service-connected for PTSD. I would not 
pursue that any further until just here recently because we were 
just starving to death. I would not accept the fact that it was 
PTSD, but all of my symptoms are undiagnosed. 

Mr. Shays. So, in other words, for you to get some kind of com- 
pensation, that is the one you have to accept. 

Mr. Stacy. Yes, sir, and I would not do it. We have been starving 
for 1 year. Our family and friends, if it was not for them and God, 
we would not have made it. 
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Mr. Shays. Sgt. Zeller. 

Staff Sgt. Zeller. Sir, if I may, I need to say it this way. They 
are trying to do my MEB now because I have caused so much of 
a ruckus. The long story short of it is it all happened when I tried 
to solicit the President, tried to call him and talk to him possibly. 

Mr. Shays. Well, I do not think you are going to accomplish 
much doing that, and that is no disrespect to the President. 

Staff Sgt. Zeller. Right, sir. 

Mr. Shays. So I want you to answer my question, then. 

Staff Sgt. Zeller. Well, the question is, they asked me 

Mr. Shays. I am going to interrupt you. I am sorry. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. I am going to give you a chance to make your point, 
but I want the answer first, the answer to: what is your diagnosis? 

Staff Sgt. Zeller. They did not give me one. They asked me 
what my most significant illnesses are, and that is all they want 
to focus on, sir. I cannot say it any other way. I am confused. I am 
not a doctor. 

Mr. Shays. No. I just want to know if they had given you 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. OK. 

Staff Sgt. Zeller. They have not given me one. 

Mr. Shays. I did say I would let you make your point. What is 
the point you want to make? 

Staff Sgt. Zeller. The point is that, I mean, they focus on the 
significant illnesses and make them insignificant, and then I wind 
up just like this man here, living in Appalachia with five sons, 
starving to death, sir. 

Mr. Shays. Because you are not being allowed to re-enlist. Your 
worst fear has come true. Your worst fear was that you came for- 
ward, you came forward, and you are not being allowed to re-enlist, 
so you are out. You are presently an active member of the Armed 
Services. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. But you will be inactive when? 

Staff Sgt. Zeller. As soon as they get the MEB together because 
I am fussing because there is nothing on there like what is hap- 
pening to me. 

Mr. Shays. Let me just conclude by asking, is there any question 
that I should have asked you that you wanted on the record? I will 
start with you. Colonel Roman. Is there any question that you wish 
we had asked or any one that you were prepared to answer that 
we should have asked? 

Col. Roman. No, sir. I think you have been quite thorough. 

Mr. Canterbury. I cannot think of any at this time, unless you 
could ask me — give me some time to think about that. 

Mr. Shays. Well, the record will be open, and so you will be al- 
lowed to submit additional. 

Mr. Stacy. Not at this time also, sir. Thank you very much. 

Mr. Shays. OK. 

Staff Sgt. Zeller. Sir, this book right here I think has a lot to 
do with the situation, and I do not know how you can get a copy, 
because I could not get it in any book store, but I think you might 
really want to take a peek at this. I do not know if that is a ques- 
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tion, but maybe, Staff Sgt. Zeller, can I look at your book? I would 
be happy to show it to you, sir. 

I am sorry, sir, but this book right here dates back to my origi- 
nal — 

Mr. Shays. If that is the question you wanted me to ask. Ser- 
geant, may I look at your book? 

Staff Sgt. Zeller. Certainly, sir. 

Mr. Shays. Thank you. I would like to. 

Staff Sgt. Zeller. Sir, yes, sir. 

Mr. Shays. One of the things that we think we can learn is to 
learn what has happened with the civilian population in Iraq. 
When we blew up the 21 to 36 potential sites — that number is clas- 
sified, but when we blew up whatever number it was, the document 
said that the plumes would go away from the troops, not toward 
them. We know that some of the plumes went toward our troops, 
not away. But we then ask the question, well, if they went away 
from our troops, where did they go? And we suspect some went to 
civilian populations in Iraq. 

The problem the Iraqi people have is they have a leader who is 
not about to admit that his stockpiling — think of this extraor- 
dinarily potentially wealthy country that instead of going toward 
war could have gone toward peace and used its resources. They had 
one of the highest educated communities. Women were given tre- 
mendous rights, these Arab women, and yet you have a country 
that has many sites that were blown up and had stores of chemi- 
cals, potentially biological agents, and we have reason to believe 
that many Iraqi citizens have been impacted. 

And if we could learn what has happened to them, we might 
learn a little bit more about what has happened to all of you. 

I thank all four of you for being here, and your testimony was 
extraordinarily valuable, and I know that there have been one or 
two references to not feeling a sense of pride and the love for your 
country, and you have the greatest country in the world, and you 
are going to see that to be true, if you do not feel it now; but you 
should also feel pride in your service to your country. And I hope 
our paths cross often in the future. 

Col. Roman. Sir, I thought for the record I would like to inter- 
rupt and say that I did serve in the Gulf, and I served in Honduras 
during the Contras-Nicaragua situation, and I have a lot of pride, 
and I would do it again. I would not hesitate at all. I do not have 
any problem with the Army or the VA, except that we are not 
being treated. Treat us. 

Mr. Shays. OK. A good way to end. Thank you. Thank you, gen- 
tlemen. 

Mr. Stacy. Thank you. 

Mr. Canterbury. Thank you. 

Staff Sgt. Zeller. Thank you, sir. 

Mr. Shays. We will take our next panel. You are free to go. 

Col. Roman. Thank you, sir. 

Mr. Shays. Now, my understanding is that panel 2, that part of 
panel 2 is not available right now. Dr. Rostker has to go some- 
where. OK. Dr. Rostker, why don’t you just tell me what guidance 
you want to provide? 
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Mr. Rostker. I need to be at the Pentagon for about 45 minutes, 
starting at 1:30. 

Mr. Shays. I think what we will do is go with panel 3 and then 
come to Panel 2. 

Mr. Rostker. And I will come right back as soon as I can, sir. 

Mr. Shays. Doctor, you have been very cooperative with this 
committee, and so we are happy to accommodate you. 

Mr. Rostker. Thank you very much. 

Mr. Shays. Thank you. And I appreciate the VA for accommo- 
dating Dr. Rostker. We will go with panel 3, and that is Dr. Garth 
Nicolson, the chief scientific officer. Institute of Molecular Medi- 
cine; Mr. Leonard Dietz, a physicist and research scientist, retired; 
and Dr. Durakovic — am I saying that correctly? 

Dr. Durakovic. Correct. 

Mr. Shays. OK. Well, my assistant said it correctly, and I copied 
him. Dr. Durakovic, chief nuclear medicine science (former), Wil- 
mington, DE. 

We are going to ask all four of you to stand up, and we will 
swear you all in. Would you raise your right hands, please? 

[Witnesses sworn.] 

Mr. Shays. Please be seated. For the record, all four have re- 
sponded in the affirmative. Can we go in the order in which I 
called you? Basically, we will start with you. Dr. Nicolson, and we 
will work our way down. 

STATEMENTS OF GARTH NICOLSON, CHIEF SCIENTIFIC OFFI- 
CER, INSTITUTE FOR MOLECULAR MEDICINE, ACCOM- 
PANIED BY NANCY NICOLSON, CHIEF EXECUTIVE OFFICER, 

INSTITUTE FOR MOLECULAR MEDICINE; LEONARD DIETZ, 

PHYSICIST AND RESEARCH SCIENTIST; AND ASAF 

DURAKOVIC, FORMER CHIEF, NUCLEAR MEDICINE SERVICE, 

WILMINGTON, DE 

Mr. Nicolson. I am Garth Nicolson, the chief scientific officer of 
the Institute for Molecular Medicine, a nonprofit, private institute 
in Irvine, CA. I am also a professor of internal medicine and a pro- 
fessor of pathology and laboratory medicine. I am joined here by 
my wife. Dr. Nancy Nicolson, who is the chief executive officer of 
the Institute for Molecular Medicine. She has degrees in physics 
and molecular biophysics. 

We got involved in this issue when our stepdaughter returned 
from her service in the Gulf. She was a crew chief on a Blackhawk 
helicopter in the 101st Airborne, and she developed the unusual 
signs and symptoms that we know as Gulf War Syndrome, or we 
prefer. Gulf war illnesses, illnesses because we think there are a 
variety of different illnesses that make up this syndrome. In my 
first figure — those of you that have written testimony can follow it; 
the panel, I think, can follow it as well and hopefully they can see 
it — our hypothesis has been all along that our soldiers were ex- 
posed to combinations of chemical, radiological, and biological 
agents during their service in the Gulf. 

We are particularly interested in the combinations of multiple 
chemical and biological agents. The reason we are very interested 
in the biological agents, particularly those that cause chronic ill- 
nesses, is that this is the only way that you can adequately explain 
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the illnesses passing to immediate family members, spouses, and 
children. We will come back to this. 

Mr. Shays. Doctor, I am going to have you just slow down when 
you talk just a little bit. 

Mr. Nicolson. All right. 

Mr. Shays. I am going to put the clock on. I will let you go an- 
other round. 

Mr. Nicolson. OK. In this figure are shown the signs and symp- 
toms of Gulf war illnesses. You might notice that it is very com- 
plex. It involves 20 to 40 different signs and symptoms, and this, 
I think, has confused the diagnosis of this particular group of ill- 
nesses for some time; and as you have heard, many of the soldiers 
that testified before you were given the category of “undiagnosable 
illnesses,” or they were put in the category of “stress-related ill- 
nesses” or Post-Traumatic Stress Disorder. 

We do not feel that Post-Traumatic Stress Disorder is a major 
cause of the Gulf war illnesses. We think that it is caused by com- 
binations of chemical and biological agents that produce these very 
complex signs and symptoms. We do not see how it could be pro- 
duced any other way. 

Now, in this figure we have compared the 650 soldiers that we 
examined or received information on with civilians who had Chron- 
ic Fatigue Syndrome or Fibromyalgia; and as you can see, the signs 
and symptoms shown here in the red bars compared to the light- 
blue bars are almost identical, meaning that these veterans prob- 
ably did not have unidentifiable illnesses; they probably had 
Chronic Fatigue Syndrome — Fibromyalgia-like illnesses. 

Now, these illnesses can be caused by a combination of different 
types of exposures, and we found recently with Chronic Fatigue 
Syndrome that biologic agents, such as chronic microorganisms, 
can cause these same illnesses. In fact, of the three candidates of 
microorganisms that are most likely to cause illness like this, vi- 
ruses, bacteria, and bacteria-like microorganisms called myco- 
plasmas, we were attracted to the fact that mycoplasmas might be 
underlying at least some of the signs and symptoms of Gulf war 
illness. 

Now, the reason is this type of microorganism can cause virtually 
all of the different signs and symptoms that I showed in the pre- 
vious figure. In addition, the species of mycoplasma that we found 
predominantly in the Gulf war illness patients is a very unusual 
species of mycoplasma called Mycoplasma fermentans. This par- 
ticular mycoplasma has the property that it can actually enter 
cells, and when it enters cells, it can cause havoc with the metabo- 
lism of the cell and can cause unusual signs and symptoms because 
it can colonize or go into virtually any tissue or organ. 

When it gets in certain locations, like the synovial cells of the 
joints, it can cause an arthritis-like condition. In fact, aching joints 
and joint problems, or arthritic conditions, are very common, prob- 
ably one of the most common signs and symptoms of Gulf war ill- 
ness. And the reason that may happen is that as these microorga- 
nisms leave the cell, they take a piece of the plasma membrane 
with it, and in doing so they can stimulate an immune response 
against the host antigens that were carried on the mycoplasma as 
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it left the cell. Thus, some of the autoimmune signs and symptoms 
can be explained by this type of microorganism. 

We have developed new diagnostic techniques based on the tech- 
niques of molecular biology, and we have been able to diagnose 
Gulf war illness in several hundred patients as due to this type of 
microorganism plus other potential infectious agents as well. We 
have found in our study 45 percent of the veterans that we tested, 
and in some cases their immediate family members were sympto- 
matic, for this type of mycoplasmal infection. 

We have looked now at nondeployed forces, and we find it in less 
than 4 percent of subjects, so there is a significant difference de- 
pending on whether they were deployed to the Persian Gulf and 
have the illness. 

Now, the important thing is that this type of illness can be treat- 
ed. It can be treated with multiple cycles of antibiotics; and, in fact, 
we found five different antibiotics that are effective, and these dif- 
ferent antibiotics can be used in different combinations and dif- 
ferent sequences of 6 week therapeutic treatments. The whole ther- 
apy can take over a year. We are dealing with very slow-lowing 
microorganisms that are only moderately sensitive to antibiotics, 
and this is why it takes so long. 

There is some information that I have listed here, nutritional re- 
quirements, and other recommendations that I will not go into 
now. We have been working with Dr. Bill Rae in Dallas and Dr. 
Charles Hinshaw in Wichita, and Dr. Jim Privatra in California on 
the nutritional requirements that are important. 

This is what happened when we looked at 170 soldiers with Gulf 
war illness. Seventy-six of these proved to be positive for 
mycoplasmal infections. Seventy- three of them underwent the anti- 
biotic therapy, and as you can see, after the first 6-weeks of ther- 
apy none of them recovered. They all relapsed with the usual signs 
and symptoms, but after subsequent therapy some of them recov- 
ered so that after five or six cycles of therapy, most of them had 
recovered from the illness. 

Now, when I mean “recovery,” that does not necessarily mean 
they are “cured,” but they could return to active duty and undergo 
the physical requirements of their service. Now, that is with 73 pa- 
tients, and that represents patients from every service in our 
armed forces except the Coast Guard. 

And, finally, in the last figure that I am going to show and dis- 
cuss briefly are what are the potential or possible origins of these 
chronic microorganisms. The first source that we have heard al- 
ready is they could have been in the vaccines as contaminants, for 
example. It is not uncommon that these small, bacteria-like micro- 
organisms like my coplasmas can contaminate vaccines. 

First, vaccines in the Gulf were given, multiple vaccinations were 
given simultaneously, and this is not the effective way to vaccinate 
someone. By giving all these multiple vaccines at once, you tend to 
immunosuppress an individual, and that could have made them 
susceptible to endogenous agents. Second, agents in the environ- 
ment that were in the sand or in the water or so on, now myco- 
plasma can survive for some time in the sand, and Professor Luce 
Montagnier in Paris has indicated that these types of agents can 
persist in the environment. 



95 


The third point, which has been brought up, is that the plumes 
from the destruction of chemical-biological-warfare factories and 
bunkers that were destroyed during and after the war could con- 
tain these infectious agents, and they could have blown back across 
our lines. I think that this is also very likely. For the SCUDs. Some 
of the units that we have looked at were under repeated SCUD at- 
tack, and they now have health problems, and some of these 
SCUDS may have been equipped with CBW warheads or chemical 
or biological warheads to deliver these agents. 

The Iraqis were operating under Soviet War Doctrine. We know 
that. That has been admitted by our intelligence. They would tend 
to mix agents, chemical plus biological together in an offensive at- 
tack; and if they did this, then this could explain the complex signs 
and symptoms that we see in Gulf war illnesses. 

I thank you for the chance to address the panel and will be will- 
ing to answer any questions. 

[The prepared statement of Mr. Nicolson follows:] 
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Dr. Garth L. Nicolson and Dr. Nancy L. Nicolson 
COMMITTEE ON GOVERNMENT REFORM AND OVERSIGHT 
Subcommittee on Human Resource and Intergoremmental Relations 
UNITED STATES HOUSE OF REPRESENTATIVES 
June 26, 1997 

Dr. Garth Nicolson is cuirenfly the Chief Scientific Officer and Research Professor at the Institute for 
Molecular Medicine in Irvine, California. He was formally the David Bruton Jr. Chair in Cancer 
Research and Professor at the University of Texas M. D. Anderson Cancer Center in Houston, and he 
remains Professor of Internal Medicine and Professor of Pathology and Laboratory Medicine at die 
University of Texas Medical School at Houston. He is also Adjunct Professor of Comparative Medicine 
at Texas A & M University. Among the most cited scientists in the world, having published over 450 
medical and scientific papers, edited 13 books, served on the Editorial Boards of 12 medical and 
scientific journals and currently serving as Editor of two (Oinical & Experimerttal Metastasis and the 
Journal of Cellular Biochemistry), Professor Nicolson has active peer-reviewed research grants fiom the 
U.S. Artriy, National Cancer Institute, National Instimtes of Health, American Cancer Society and the 
National Foundation for Cancer Research. Dr. Nancy Nicolson is trained in molecular biophysics and is 
the Chief Executive Officer of the Institute for Molecular Medicine and President of the Rhodon 
Foundation for Biomedical Research. She has published over 30 medical and scientific pt^tets and has 
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We are here today as medical researchers who have been engaged in studying Gulf War Illnesses (GWI) 
but also as a family that has suffieredfiromGWL Out stqwianghter returned from service in Desert 
Storm in 1991 as a Staff Sergeant and Crew Chief of a Blackhawk helicopter in the U.S. Army’s 101st 
Airborne Division (Ait Assault) and developed the unusual multiple signs and symptoms of GWI that 
prevented her fiom finishing pilot training. She eventually left the Army, and we have been involved 
since that time in a research effort to identify some of the possible causes of GWI and develop treatments 
for GWI patients. Our hypothesis (Figure 1) is that GWI is not caused by stress, it is caused by multiple 
exposures to chemicaL enviromnentaL radiological and/or biological agents tbat cause chronic 
multisystem signs and syrt^itoms that for the most part can be diagnosed as existing diseases [1], We 
have been particularly interested in veterans with GWI whose family members are now also sick with 
simil ar signs and symptoms, suggesting that many GWI patients suffer ftom biological, not chemical or 
radiological origins for their illnesses. Illnesses caused by chemical or radiological exposures should not 
be transmitted to family members. GWI in immediate family members is officially denied by the 
Departments of Defense (DoD) and Veterans’ Affeirs (DVA). Althou^ some family men*ers could 
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Nicolsan and Nicolson, Subcommittee on Human Resource and Inurgovemmental Relations 2 
have developed their illnesses by contact with warsonveniis, packs or uniforms, only biological causes 
of GWI can account for the overwhelming fraction of family members contracting the same illness in this 
important subset of GWI patients. Our research into GWI and the laboratory tests for GWI-associated 
pathogens that we developed have been done completely without compensation or funding from tiie U.S. 
Goverament. Since the Instimte for Moleculti Medicine is a not-for-profit private research institute 
dedicated to discovering new diagnostic and therapeutic solutions for chronic human diseases, we do not 
charge veterans or their family members for our assistance and services. In fact, we are assisting without 
compensation Desert Storm veterans iiom other Coalition countries that also have GWI casualties. 

In addition to an unknown number of immediate family members with GWI, over 100,000 Desert Storm 
veterans are experiencing a variety of chronic signs and symptoms characterized by disabling fatigue, 
intermittent fever, joint and muscle pain, ingtainnents in short-teim memory, headaches, skin rashes, 
diarrhea, vision and gastrointestinal problems and a collection of additional signs and symptoms that has 
defied a clinical case definition (Figure 2) [2], but has been called Mucoeutaneous-Inlestmal-Rheumatic 
Desert Syndrome by Muiray-Leisure et al. [3] of the DVA, These chronic signs and symptoms usually 
do not process to cause death [4], but there are now thousands ofU.S, Desert Storm veterans dead 
from a variety of illnesses [5]. Part of the confusion in diagnosing GWI is that somewhat similar or 
overlapping signs and symptoms can be caused by quite different types of exposures (chemical, 
radiological or biological or more likely combinations of these). The diagnosis and successful treatment 
of GWI are dependent on identifying the underlying exposures involved, because these illnesses are 
treated differently if their origins are chemical, radiological or biological. For the most part, GWI signs 
and symptoms began to preset!! between 6 months to one year or more after the end of Operation Desert 
Storm, and when immediate famil y members present with the same illness, their onset usuaEy occurred 
from 6 months to one year or more after the onset of the veterans’ illness, and not every family member 
always develops GWI. Because of the apparent slow rate of transmission of GWI to immediate femily 
members, we do not feel that the general public is at high risk for contracting GWI from casual contact 
with GWI patients. 

The DoD has claimed from their clinical evaluation program that Gulf War veterans do not show higher 
rates of health problems than the U.S. population as a whole. They fail to mention, however, that ah 
personnel that served in the Gulf received health clearances before they were deployed, and yet many 
returned with iflnesses or later developed illnesses that cannot be explained. National Guard and Air 
Force Reserve units were studied by the Center for Disease Control (CDC) in Atlanta for evidence of 
chronic health problems associated with deployment to the Persian Gulf, and it is dear from this CDC 
study that the Persian Gulf deployed soldiers have much higher frequencies (from 2.5-times to 13.5- 
times higher) of chionic health problems (> 6 months duration) than those who were not deployed to the 
Persian Gulf Theater of Operations [6]. 
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A major problem for Gulf War veterans with GWI is obtaining adequate care for their illnesses. 
Unfortunately, the signs and symptoms of GWI are not well established as criteria for particular diseases 
treated by the DoD or DVA [3], Indeed, most GWI patients do not readily fit into DoD or VA diagnosis 
categories, resulting in many veterans receiving unknown diagnoses or psychological diagnoses, such as 
Post Traumatic Stress Disorder (PTSD). Although stress can exacerbate clinical conditions, we felt it 
unlikely that the complex signs and symptoms of GWI that veterans displayed (and especially those 
where immediate family members have similar signs and symptoms) were due to PTSD [5]. When we 
smdied 650 veterans of Operation Desert Storm and their immediate family members who suffer firom 
GWI, we found that their multiple chronic signs and symptoms were veiy similar to patients with 
Chronic Fatigue Syndrome (CFS) (often called Chronic Fatigne-Immune Dysfunction Syndrome or 
CFIDS) or Fibromyalgia (FM) (Figure 2) [7, 8]. These chronic conditions can have stress as an 
exacerbating factor, but they are unlikely to be solely caused by stress or psychiatric problems. In 
addition, the fact that many immediate famil y members have also presented with similar signs and 
symptoms indicates that diagnoses biased on PTSD may be a gross oversimplification of GWI [7]. The 
variable incubation time of GWI, ranging firom months to years after presumed exposure, the cyclic 
nature of the relapsing fevers and other signs and symptoms, and the types of signs and symptoms are 
consistent with diseases caused by combinations of biological and/or chemical or radiological agent(s) 
(Figure 1) [7-10]. 

We suggested that GWI/CFS/FM can be explained in many patients by exposure of veterans to various 
biological agents (chronic pathogenic infections) in combination with chemical exposures and in 
veterans' family members to biological agents transported back home by the veterans (Figure 1). To 
confirm or eliminate the possibility that chronic infections were an important factor in GWI, and 
especially in immediate famil y members with GWI, we began by examining a variety of biological agents 
(bacteria, viruses, etc.) that can cause the chronic, overlapping, system-wide signs and symptoms seen 
in OWL We could eliminate most of the acute or fast acting bacteria (listed in Figure 1), because of the 
chronic nature of GWI and the slow appearance and nature of signs and symptoms. After examining 
GWI patients’ blood for the presence of chronic biological agents, the most common infection found was 
an unusual microorganism. Mycoplasma fermentans (incognitos strain), a slow-growing mycoplasma 
located deep inside blcrod leukocytes (white blood cells) of slightly under one-half of GWI patients 
studied [11, 12], This microorganism is similar to a bacterium without a cell wall, and although 
mycoplasmas ate often found at superficial sites in humans, such as in the oral cavity, they ate rarely 
found in the blood. When they are in the blood, similar to other bacteria, they can cause a dangerous 
system-wide or systemic infection [13]. In addition, cell-penetrating mycoplasmas, such as Mycoplasma 
fermentans, may produce unusual autoirmnune-like signs and symptoms when they esc^ from nerve 
and other cell types and stimulate host immu ne responses to host cell antigens carried on the mycoplasma 
surface (Figure 3). Our detection of mycoplasmal infections in the blood leukocytes of -45% of the 
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GWI patients examined (76 out of 170 patients), including 2 out of 2 British Desert Storm veterans with 
GWI, indicate that systemic infections may be a major comributor to GWI [11, 12]. 

In response to our published studies [7-12] and formal lectures at the DoD (in 1994 and 1996) and DVA 
(in 1995), Dr. Steven Joseph, then Assistant Secretary of Defense for Health Affairs, and Dr. Kenneth 
Kizer, Undersecretary for Health, DVA, have stated in letters to the press and various members of 
Congress that this type of infection is commonly found, not dangerous and not even a human pathogen, 
and our results have not been duplicated by other laboratories. These statements could not be fiirther 
from the truth. The Uniformed Services Univ^sity of the Health Sciences, the U.S. mili tary’s medical 
school, has been teaching its medical students for years that this type of infection, although rare in the 
U.S. population, is very dangerous and can progress to system-wide organ failure and death (see 
attachments). In addition, the Armed Forces histitute of Pathology (AFIP) has been publishing for years 
that this type of infection can result in death in nonhuman primates [14] and in man [15]. The AFIP has 
also suggested treating patients with this type of infection with doxycycline [16], which is one of the 
types of treatment that we have recommended [9-12]. Then why has the DVA issued guidelines stating 
that GWI patients should not be treated with antibiotics like doxycycline, even though in a significant 
number of patients it has been shown to be beneficial [9-12]? In response to the comments that our tests 
have not been duplicated, a certified diagnostic clinical laboratory, Lnmunosciences Laboratories of 
Beverly Hills, CA, has been conducting diagnostic tests on mycoplasmal infections in blood of GWI and 
CFIDS patients, and they are fin ding essentially the same results as we have found. Thus our results 
have been replicated by a certified commercial laborattny . The DoD and DVA have also stated that we 
have not cooperated with them or the CDC in studying this problem. This is not true. We have done 
everything possible to cooperate with the DoD, DVA and CDC on this problem, and we even published a 
letter in the Washington Post on 25 January 1997 indicating that we have done everything possible to 
cooperate with government agencies on GWI issues. We formally invited DoD and DVA scientists and 
physicians to the Institute for Molecular Medicine to learn our diagnostic procedures on 23 December 
1996 at a meeting convened at Walter Reed Army Medical Center by Major General Leslie Burger at the 
request of Congressman Norman Dicks (D-WA). We have been and are fully prepared to share our data 
and procedures with government scientists and physicians. Although government laboratories can test 
for mycoplasmal infections and have been conducting ti^ir own examination of mycoplasmal infections 
in GWI patients, they are using relatively insensitive, outdid antibody tests or conventional molecular 
biological tests, and we would not expect them to detect the infection by these procedures. 

fri GWI patients that tested positive for mycoplasmal infections in their blood, we have found that this 
of infection can be successfully treated with multiple courses of specific antibiotics, such as 
doxycycline (200 mg/day for 6 weeks per cycle), ciprofloxacin (or Cipro, 1500 mg/day for 6 weeks per 
cycle), azithromycin (or Zithromax, 500 mg/day for 6 weeks per cycle), clarithromycin (or Biaxin, 500- 
1000 mg/day per 6 week cycle) or minocycline (200 mg/day for 6 weeks per cycle) [9, 11, 12], along 
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with other nutritional reconnnendations (Figure 4). Multiple treatment cycles are required, and patients 
relapse often after the first few cycles, but subsequent relapses are milder and patients eventually recover 
(Figure 5). Using the techniques of Nucleoprotein Gene Tracking [17] and forensic Polymerase Chain 
Reaction, slightly under one-half (-45%) of the Desert Storm veterans and their immediate family 
members who had GWI/CFS/EM signs and symptoms in our studies showed evidence of mycoplasmal 
infections in their blood leukocytes [11, 12]. hr contrast, in nondeployed, healthy adults the incidence of 
mycoplasma-positive tests were <5% [12]. We need to stress that these studies do not involve controlled 
patient populations, such as all veterans that served in a single unit compared to similar numbers of 
nondeployed personnel from the same unit; therefore, the percentage of mycoplasma-positive patients 
overall is likely to be lower than found in our studies. This is reasonable, since GWI patients that have 
come to us for assistance are probably more advanced patients (with more progressed disease) than the 
average GWI patient We found that patients on antibiotic therapy (n=73) relapsed within weeks after the 
fibret 6-week cycle of therapy, but 58773 recovered after up to six cycles of therapy and 14773 are still 
rmdergoing therapy (Figure 5). GWI patients who recovered fi-om their illness after several (3-7) 6-week 
cycles of antibiotic therapy were retested for mycoplasmal infection and were found to have reverted to a 
mycoplasma-negative phenotype [1 1,12]. We hypothesize that the therapy takes a long time because of 
the microorganism(s) involved (a mycoplasma) is slow-growing and is localized deep inside cells in 
tissues, which are more difficult locations to achieve proper antibiotic therapeutic concentrations. As 
stated above, multiple cycles of therapy result in eventual recovery in a high percentage of mycoplasma- 
positive GWI patients. Although anti-inflammatory drugs can alleviate some of the signs and symptoms 
of GWI, the signs and symptoms appear to quickly return after discontinuing drug use. If the effect was 
due to an anti-inflammatory action of the antibiotics, then the antibiotics would have to be continuously 
applied and they would be expected to eliminate only some of the signs and symptoms of GWL In 
addition, not all antibiotics, even those that have anti-inflam ma tory effects, appear to work. Only the 
types of antibiotics that are known to be effective against mycoplasmas are effective; most have no effect 
at all on the signs and symptoms of GWI/CFS/EM, and some antibiotics make the condition worse. 

Thus the antibiotic therapy does not appear to be a placebo effect, because only a few types of antibiotics 
are effective and some, like penicillin, make the condition worse. We also believe that this type of 
infection is immune-suppressing and can lead to other opportumstic infections by viruses and other 
microorganisms or increases in endogenous virus titers. Although we have been criticized for not 
conducting double-blinded, controlled clinical studies on large numbers of patients, such studies are quite 
labor intensive and expensive, and aU of our studies were conducted without any government support or 
help whatsoever. We have designed a doubled-blinded, cross-over clinical trial that includes placebo and 
two antibiotics, and we would like to obtain government support for such a trial (Figure 6). 

We consider it quite likely that many of the Desert Storm veterans suffering fiom the GWI/CFS/FM 
signs and symptoms may have been exposed to chemicalTbiological cocktails (or endogenous sources of 
these agents) containing slowly proliferating microorganisms, including pathogenic mycoplasmas and 
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quite possibly other bacteria and viruses, and such iiif«nio&s, alfhou^ not usualy fatal, can produce 
various ctoonic signs and symptoms long after exposure. The DoD has maintamed that Iraqi offensive 
Oiemical and Biological Weapons were not released during or after the Gulf War, but we did not have 
detection equipment deployed to be able to determine whether Biological Weapons were present The 
Baqi armed forces were operating under Soviet War Doetriae, winch stresses offensive use of 
combinations of Chemical and Biological Weapons together with conventional weapons. Evidence 
presented to this subcommittee indicates that it was extremely likely that Chemical Weapons were 
released during and certeinly after the conflict when bunkers containing Chemical and Biological 
Weapons were destroyed. We indicate again that chemical and/or radiological exposore(s) can result in 
somewhat siinilar signs and symptoms but this does not explain the apparent contagious nature of GWI 
and the delayed appearance of similar GWI/CFS/FM signs and symptoms in immediate family members. 
Fortunately, the types of slow-growing, chronic infections in GWI can be diagnosed and snccessSdly 
treated with multiple cycles of specific antibiotics. 

There were several potential sources of chronic biological agents in the Persian Gulf Theater of 
Operations (Hgure 7) [ 18]. First, deployed soldiers were given multiple inoculations of experimental 
vaccines in unproven immunixation schemes, such as vaccines that were given all at once instead of 
using an appropriate schedule of inoculations. Multiple vaccinations given simultaneously can result in 
immunosuppression and leave an individual susceptible to opportnnistic infections. Some of these 
experimental vaccines could also have been contaminated with small amounts of slow-growing 
micitxjrganisms. Next, the Iraqis were known to have extensive stockpiles of Biological Weapons and 
the potential to deliver these weapons offensively, at short range in modified biological sprayers that 
deliver Biological Weapons onto the sand to create exclusionary zones or 1)101011031 minefields' and at 
long range in modified SCXID-B (SS-1) missUes with 'skyburst' warheads. As .mentioned above, many 
of the storage and factory facilities where Chemical and Biological Weapons were stored were destroyed 
immediately up to, during and after the Desert Storm ground offensive, releasing plumes containing these 
agents high in the atmosphere where they could be carried downwind Cblow-back' exposures) to our 
lines. These and other possible mechanisms of potential exposure must be carefilUy examined, not 
categorically dismissed by DoD personnel in Washington with little first-hand knowledge of the 
conditions on the ground [IS]. There are a number of possible reasons why the DoD and DVAdeny that 
our forces were exposed to Chemical and Biological agents during the Gulf War, and several possibilities 
are fisted in Figure S. 

Finally, can GWI be completely explained by chronic bacterial and/or other infections? The answer to 
this is no. GWI is not one disease; it appears to be a collection of various disorders and illnesses that 
produce complex chronic signs and symptoms. Desert Storm veterans were exposed to a variety of toxic 
agents in the Persian Gulf, including oil well fires, battlefield smoke, anti-nerve agents, insecticides, or 
multiple chemical agents, and in some cases radiological agents (DU), and many GWI patients now have 
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multiple sensitivities to various chemicals because of these exposures. Chemical exposures can cause 
toxicological effects and produce many but not all of the signs and symptoms of GWI [18. 19]. In 
addition, chemical exposures can result in immunosuppression and leave an individual susceptible to 
infections. Future efforts should be directed at determining the types of exposures that occurred in the 
Persian Gulf region, including chemical, radiological and biological exposures and how combinations of 
these could be involved in causing chronic illnesses. In the case of biological agents or infections where 
treatments exist, controlled clinical trials will have to be designed and initiated, and the necessary 
resources to conduct and evaluate these trials will have to he allocated. There is, however, a bonus from 
our efforts at understanding the role of chronic infections in GWI. We and other laboratories have now 
found similar chronic infections in a rather large subset of civilian cases of CFS and FM, patients with 
these illnesses have been diagnosed and successfully treated, and these patients are recovering after years 
of unexplained illness. Since there are over one million CFS/FM patients in the U.S. alone, this means 
that hundreds of thousands of Americans may be able to regain their health using the diagnostic tests and 
treatment suggestions developed for GWL 

We believe that Congress holds the key to solving the problem of GWI. This and associated disorders 
(CFS and FM) must be smdied and solutions found using the peer-reviewed grant award system, such as 
that used by NIH. Efforts to direct funding away ftom or rebudget allocated funds for CFS and FM 
research, such as done over the last several years by NIH, should be stopped. GWI research and 
treatment cannot be left to the DoD and DVA, because they have not shown themselves to be especially 
effective or responsive to the health problems of afflicted Gulf War veterans and their family members. 
We consider it appropriate that civilian scientists and physicians collaborate closely with their 
counterparts in government to smdy and solve this problem in as objective manner as possible. We 
thank you for the opportunity to address this important issue. 
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Figure 2 
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Figure 2. The signs and symptoms of GWi/CFS in 650 Desert Storm veterans. 
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DBWtMEWT OF VEIEiWUMS AFFAIRS 

UN0£H ScCAETAfiV FOF HEAUH 

Washington OC 20420 


Dear Editor; 

1 will appreciate your assistance in s harin g the following message of 
critical importance to yoor readers - veterans and non-eetemns alike. 
Thank yon for the opportunity to set the record straight. 


You may have read or heard news reports in recent days that indicate that 
the illnesses suffered by some Gulf War veterans are caused by bacteria and are 
contagioim. As the head of the Veterans Health Administration, I would like to 
assure the public that there ia no evidence that Gulf War veterans are suffering 
from a transmissible disease. These reports, based on an unsubstantiated theory of 
one non-physician researcher, have unduly alarmed the public that sick and 
disabled Gulf War veterans can transmit contagious illnesses by casiml contact. 
Based on all we know, and all science has shown to date, this is insumurate and has 
served only to needlessly frighten people. 

The best medical evidence available Snds no basis to claim that the illnesses 
which some veterans attribute to their service in the Gulf are contagious or that, as 
some reports have stated, the nation’s blood supply is somehow endangered by Gulf 
War veterans who give blood. The Department of Veterans Affairs (VA) employs 
tens of thousands of health care workers and, in contrast to what has been 
reported, not one physician or nurse in our medical fedlities has become ill as a 
result of caring for Gulf War veterans. Likewise, in 1994, VA asked the Centers for 
Disease Control and Prevention to investigate concerns that a group of Gulf War 
veterans in Pennsylvania was suffering hmm an infectious disease. CDC carefully 
studied those veterans and found no evidence of a contagious illness. 

Our Gulf War veterans and their families - and the general public — deserve 
foots, not harmful, unfounded hypotheses. We are reaching out to Gulf War 
veterans who are sick or have health concerns, urging them to contact VA through 
our around-the-clock toll-free helpline -1-800-PGW-VETS. VA can provide the 
medical care and scientific information that Gulf War veterans need. 

Sincerely, 




Kiser, MD., M.P.H. 
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■I Hfc ASSISTANT SECRETARY OF DEFENSE 
WASHINGTON, a C. 20301-1200 


lloiKinibic WilHam V. Rinh 
United Stales Senate . 

Wa-shingUin, DC 2U5iO 

Dear Scnaii'i Roth: 

Ttifs M in Kspmuw to your icitcr tecjucsting a reply nj Mr. Aubrey 3. Leager who 
expressed caiiwaiis about the risk of myenpiasraa infeOion resulting from setvfce in the 
t’eraian Gulf. ITte Di^arunem is aeuiely aware of how imporlaol it is to proiect otir 
hixips Bom piieatial hazards while deployed- As a rtsull, we arc sponsoring sevsrai large 
epidcmiotogioal restarcii studios designed Ui cvaluaie a number of possible health 
ctmsequences of Uic Persian Gulf depioyment, including inrcetiouit'diseases like 
mycuplwana. RwulUs from some of these studies arc cxpccled soon. 

Mr. Aubrey J. Leager also mentioned concern for the possible use of chemical/ 
bWogtcol wratxjns during Operation Dc-seil Sturm. We have asked several ieilcpendcas 
gruuixi of scicniiric experts to review information concerning health i.ssues of the Persian 
Guir War. Some of these groups have spcdftcnily investigated the possible use at 
chcmical/biutogica! warfare during Operations Desert Shicld/Storan. Among tliem was the 
Defense Science Hoard which found “Thcic is no scicntinc or medical evidence that either 
chemical or biological warfare was deployed at any level against ■».% nor that there were 
any cxiAButcs of US service members to chcraical or biological warfare agents in Kuwait 
or Saudi Arabia." (June, 1994). Additionally, the Institute of Medicine, in its milial report. 
Wealth Conseuusnees oC.Scryice Uurimt the Persian Gulf Wat: Initial Endi ngs and 
ReTOmti.ieud aliuns.f or IpjassEaSe Acihffi (January, 1995), staled "The committee could 
Hiid absolutely no reliable intelligence, and no medical or biological jusdlicalioa for any of 
Uiwe puipottsd claims (chcraieabbiological warfare). Furihcnnare, analysis of Ihe attacks 
indicated that the alarms were rafae positives generated by dust particulates. When 
analysis of the alarms wa.s followed by more sophisticated icst-s, the results were 
cunrirmed to be negative.” In light of these and other reports, the Department has found 
no evidence of chemical/ biological warfare usage. We remain open to any new evidence 
dial may be piesenUd. 

The Ucpanmeni of Defense is lully commiHcd to providing the very best medical 
cars available lo lls vcicraas. Gurrcnily, we arc providing cxleretrve medical exantinalions 
lliiuugh Ihe Comprehensive Uinical Hvaluation Program (CCUl') lo cli^Trle beneCdaite.s 
who are experiencing illncs-sgs which they believe are rclalcd to Ihe Persian CuiC War. I 
have cncltjscd, for your informalion. the third report on the CCIU’, incorporating the 
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results of approximuldy 1U,UU0 examinations. The CCUl’ experience, to dale, is cuiisistcat 
with the ametaion.s of the National institutes of Health Technical A-s-sessmenl Workshop 
tlial the unexplained illnesses being reported by many Persian Gulf War veterans arc not a 
single, apparent disease, but rather a "range of illncssc.s with overlapping symptoms." 

An expanded Persian Gulf Veterans Research Working Group of DoD, YA, and Centers 
for Disease Oinlrol physicians and scientists met with Professor Nicolson on August 4, 1995, to 
discuss his theory regarding mycoplasma infection. J have enclosed an intormadon paper detaiUng 
the meeting. Professor Niailson has been provided the necessary intormadon to submit a formal 
research proptisal. There arc two ptessiblc avenues we have offered Profe.s.sor Nicolson. First, 
there Is a specific Persian Gulf health research pnigram. A formal call for proposals was 
published in the Commerce tiu.sincs.s Daily in May 19V5. Secondly, and ip addition to the very 
specil ic I’enian Gulf research program, the U.S. Army Medical Re.search and Materiel Command 
(U.SAMKMC) administers numerous oUicr research program.s that may have application. Some 
U.SAMKMC research programs include infectious diseases, human immunodcfc'cncy virus, 
combat C3.sually care, Qcld mcdical/dental equipmenlAnatcrial, combat dental care, army systems 
baxard-s, medical biological defense, medical chemical dclcnse, and special program.s. Researchers 
arc encouraged to .submit proposals which address major research thiusls technical approaches, 
research goals and military relevancy. Atdditional information can be obtained by writing the 
Commander of tlic USAMKMC 'nic address and telephone number are as follows: 

Commander 

U.S. Army Medical Research & Materiel Command 

ATl’N: SGUU-ACO-BA 

Port Dcliick, Frederick, MD 2 1 702-5U 1 2 

Telephone Number: (301)619-7216 
I trust you will Gnd this inlormation helpful. 


Rintstely, 



Ilnclosnrcs 
As .Slated 
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», K&, tHCP. am JA apr ' 


iMEfftrcn'ilpfte tfhmnic HSy» HDV, sod HCV.** ** 

S»oml;s3aBf V^tccSiU <sa 6i« tevd of vtfBSfflia aftv HDV xopei^ecUeis.^ 


O. Q&erVlntses 

KTLV-l is aexuall/ mmouaed. ud %iood>bome." Most iafected petsois rosaia hex&iiy caniert, . Tbirt ‘a 
soBde usocUtka ^ sduli T<e3 te d s eito a/tya^Qai (AA). wimae (^sjboctkii. aad duonk piosressiye s^ekpi^* 
.1^ esiy dinicsl and psdioktie oanifesatioAS occw h oKSvidials wtft Ibe aitociattd dixeises. . 

gakaf TiaalfgsBtissg ef ATI: Lym^ttdeaopaAy, akia lestau, 
dat!^QqlopeQ!SrboaskK(»s. ftq>es^fbrp^2«^^«‘oppoitunffi^n&c{xms. 

Putokgk auuilfesauions of ATL* Skin, tymfA aoOe, aod bone mnov btopQT reread iugs edD. afaced, or - 
gtyJawifiabte ooo^edg^'a^ak^au ealla with aait-Tao HK QUl raeeptor) $aA asMl^ Ti phenotype. I^yopbo^ees Widk 
cmvolotedaQdtt.- . ^ ^ ^ ^ ^ ^ ^ ^ ^ 

t^3aaeaofinxV4 

AzIdodiyiaidiRZ-wQI hdithb die is ?&xo iofeedr^ of HILy-L^ 

IRBoderM 

A. IS^fc^ihmaa tofeduoa 

Myeoj^lasmas bdoog to {be cUss MoBseasa. M^Sestiss are fte samCsst QisanisiBSfi^aUo of seifvT^Seaikisli 
osS &iie laedk. XMke viruses, MoQicoiea have both DKA asd BNA. ^^>Mttfttlbatiain|:Riii«e3ttlve 

becuste dtey lack i xkgcd ceO valL 

Mycoplasma femtntang. M^ ptnartmt, U. ^taitaSiua^ JL heabit and prteplasaut ma^/ttam are dto 
gycoptom orgioaim flat are too^ to W trangalged iecaPy- 

Hie late of dcnita! RQrcopIasfflas k dtnl&acdy ^ected by tbs type of coiinc^&aw tbo siffiibtf of 

sexual partaen, soekeeoRomic states. 4<^ee of eotnzai mufitfcmat, u well as hotmcial latus. 

Results obttioed k vhro loggest that ntyeopbamas act as 
eofiaacn with Out human imtmmodeflctaKy skos k the 

devekpnuuaof AIDS and n^rcopknut, ladndin(A£ ,^V7BesosU( iCjrimih md AC. /anetrcnrhaiva ben kdkefl fiora 
Hfy-kfactad, laflTidqak. These mycoplaaaas have fl» c^ashy » eaSs and » be pcttat knatiociaodolam. Tkqr 
can pioducs tyalso^ kkcsioni k HIV-kfeeted fadkiduah. but ihek pakoipBUB fOle k assookflea BIV ftnafay k be 
detennked.^ 


CUmeal and ?atfaelogic Cbu^es: 

KA^yeoplesnuiftraiaBtms 

sai^ gerawpteaemadoh of tf, jknseaog kScflottk dai ^ a fidmlpMg lyaeafcdtom flag bg^asa 
Fsiieeits tapld^ decerimase derel^kf ssvere eo^ScaiflBiB kchdlat a^ Ksps^ry 
jfyndtT'tns.j rttflgafyrtffttted nwsvagaikf mpilitloiv natdple Otfaft kflUTS. 

. lhsorS 3 i»of|atinaw]kftiImkiAM./en»ak«kftEtiraBxbibh«xUflJSh«iieefoies. Neoroekisiaost ' 
pfOQOQs^ k lu n g;.. Over. ^lees. iyn^h oedec, adiBoii slaada, beut. od brak. if. Jbmemffitt b Ma m M ed k aceas of ' 
aecfptb, parfleulady k the sdvandng mirsk of Beemis. ^ tba kpa a BC hktocbea datt y aikg speetfk asttif./fna0tC8RS 
. vof and amkody ^or by k. tki bybridizitks ass^ timad inegtotBS ttiak DKA (pid><L^ 

Myn]H2$ma4ll:epartkle3 am f<mnd knaccUal^ atid estraodlebdy by ^eetm 
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.UtMT A Mrq MX. MGF. «3M IfC SB* 

Oc4l Ouw 4/9 

La S{^ associaces demeiuiiraied Mi fermerueuiS ioftMtioo ia {!]e tisnes of 7Qf& of AJBS wsb 
caaaU'asatloirt of Huictioiul organ do^hs. No other mkicorsaaissns wen pre^m in duse lesiotu of those AIDS jiaitems. 
M femaaans oecurred ts (htaues vdUi oofy loSd hbiopatboiogjcal ehsnges. asd to srsaj widi de|esentbg edU ivkh palely 
n^resfs. Gese^tj* disre wss so sigstneam \ks^ taetivt process or sase at&unmtary reacdoa. Agais, IdesaiHcaflOfi of 
a. fiTmsise!\s ut^zed elacstroR sskroscopyi kffinQ»iiis»chmist]7 wHh ^celHc ts^-M.^sTmenuiKi vor and ineogAtus 
astsbod^, aid is iQ'b^dizs^ xaasp closed Iscogtiims sinm DHA <^sls<2.2). 

. K^^lafesksn with Jf./cfat<wfsw}»odBcesl) feed segmental ^gtebilgtefBerafeflderoi^&w^fiid? 

^ viscstai eeJI and neuoUzaiJoii: ^ ndcrot^stic dllailoB of admies shit s«www« 

protesttCMus essts: 5) lubulzr ceil degsisra^ wdi neenau; «atl 4) variable degrees ^ bsmidri edema ami 
Ir^nuaatloiu These chsnges have bea termed *AJDS arsod^cd Acphropathy' is HTV-I Infected pad^us with AIDS. 

sad coQeagues mamd reui tissim firom IS AIDS padenK wift AZDS asMCiated sepkrQpaihy and 15 AIDS p« tHw« 
withoot AIZ3S aasccUtsd nephrcpadiy for the pmesee ofM. fimnuau by ironmsediistcdietDiM:^ and rieetroa mieroseopy. 
AJI 15 AIDS padena vrith AIDS assodated o^iltropathy had U. fitmmms witbtn giomerulsr endodieUal and epithelial 
edls, giesstfular b^sment mesdsraae. mbolsr epldnelial eeOs. tubtdar easts, and meccanidearattentit^ edU. AH IJ AIDS 
IHUkm -iHilimia AH^ asaorieud si^ivt^ihy showed no evidecee of U. farmemem l&feKloa in fonal pareodiyiQsi eeib.^ 

J^^lama pmarms 


Mic^lamapenetrwts)RMv3q}iKiifissoei^^ with BIV-1 Joftcdofl and AIDS tOsease. Hmyx&e-li&hed 
iminniMMtbadts3^<Bi21A) and Wesmrabtotaoalyai^ of^AlDSpatkots nifccted'wjdrHTV^^ 

ostSiodiesagBumM. /enerranS'but oaty of.HIV-1 segativo oontrel subjects have andbodisa to if. pifuinmf. Only 
0.9^ of HlV'l.seg&iiyo Individuals jmeodtog sexuady transmitted disease dlntcs have annlxidies to 
We do aot-y« uadersBitci tiK folc of this oao n k at B In AIDS disease nor do we know what ^jrmms ie produces, if ac^. 
^tepeiidentofBIV4 Infsction. but La has evldenes dut it could be very Imponast in the dsvelopsneotof Kaposfs 
sarcoma. He has fmind a greater disti 60% jccidence of if. peAtirats infecdoa in those HIV positivs Indlvkh^ <bx the 
mate grm^) who have Kaposi's nreoma. 

Szieasive hivasion by if. penetnvtr prsduces eytn;»thle effects and can cause c^ death, to and assodmeshave 
detsasso^ed Sis orgagiUm as the rote agent In huosaa organs widi demoBatcable tissue damsse. EM smdks of urns wM 
U, pmeffSfts show Ste dp43ce smumire of die organism buried deq» In die cytoplasm of tBothelia! cettr. 

C. &fyesplaiiRa pfnm 

Mooiagakf and coOeaguas have isolated if. pinm from mnoonuelear cells in the blend of AIDS padenis.^ 
OurgWTti and colleagues bave Isolated if. pinvn /torn ucine samples from HIV-l infected pciiems. The role of this 
organism in cQnicai disease, IT any, is unkoown. 

data k svailablc mtarding si^ tdstopt&oiogie alten^os prothtcad, if any. by if. pinm. 


m. i^eapiAma gtniMllua 

M. garbaiim was cn^iully sescribed In 1981 tv and coUugues.^ th^ meovered it from the oreihm of 
two rsale homosexuals whb Dongon o eec e al orethntiz (K<fll>. 

Nofl>gonoeoec%i urethrids (HCU)i Is a poorly understood disorder Unted to Otlamydla nvehomorix. hi 1^3 
Humeri and colleagues^ detsetsd if. in oretbnl samples from 24 <23%) of 103 sen with sya^enos, stfiss. Of 

b^^.ofscattNGU. but from only 3 (6%) cf53 men withomNGU^ < 0.00^ Bring pofymame daUi reacricn 
(PCH). The assockrioa was Ifidepeodest of the preseaee of C snd eculd net be expUined by dlfrbresces st 

age, fttha^ or^ia, Ufethne iwmiber of suXQSl partoers or a ebaage In sexsri partnef (iuring die prsvioas 3 months, the 
n^e^lssmsitoridYe men Kspssded well to dozyeycltne treatment, a re^ioase that was at least as uthfremry as ihst ofSto 
ahtawy dla^sarittve inea. Their findings snggeitthat the M. itAlte&m Is probably a cause of KCU UthuiQans. TS^ 
cemreiates weS the known viraleRcs chsrscterisdcs of M. gfAhoIhtm sod hs abUity to cause urethritis to oulo 
sub-human prnnaies. 


n 



118 


U taiplKawd m pelvic inflMBsatwy 4l»ase <?©). Apprasaane^ «»e qu&mt 
wosaea Save analjody to M. imsatiym, although there ant so asacelated changes oa ihe hysarojj^pa^ogjsm. 

M, genUaUuta has also tern resoverwE from 8« re^inawy tract M<»g with M. pneumm^ 

E. M^&sptema 

M, hmicils Is also ssseckfed W. X, Mcatmf ofectJoai place pnsfnanl womca u EBerstss!l rkk fer !iwf jew 
® pretens delivery, Ws h particularly true ^ tfc« vamsn has ftequem Imefsoaise.*^ M. hamim caa be l^kted frg^ ^ 
Ucodmism sf women with pos^artss? Ibt«rasd eadomeJr&is. sad caa cause septis MtoMs past-pamm- K. is 

aiss sausss some cases of acute ^eloncpbriiir. 



Vm^lams unefytkian caa also prodece KGO and HD kdcpeadeas of M, gsFMsSm md of £.• msdtms^, 

carostg pfostai&Eg Is also Untol » U. apae^/ewn.* V. k sa wclatscl with sltensd osoi^ Qi bas bs 

rsfe 13 Isfelllby fes^iastsicSeas'.* ' . • ■ 

Fsskais ^ g«u» siS8dorBydiis(Mtf}hsd»W|^ ffisideaatof'8^^ af^sss^aai^^. . 

emk wish rn-m^n'ssm. Oska^la !rsdtamasis isd Af. /teat&ifr ias study by Gs'aa&^Er <5 el. Ibtajd slssi Sa^gg^ 
wi& U. ar®s^d^^-®er€sJ|ai®i^morefrequeEtjap4d«jiS’*rjet.M'Uwl«a axoparciwfft, g ses- tad «ss-®il^d 
saasol group.*® ; • ■ ■ • 

Z?. iffea^skm Is ona csaieof^neaaiiBOciti.** Ute^lasreeliofitc^crf ihe cfteHo^s^sfs s^ss^aa^. 
assoekted vidthpremamre^^ejieouilabotr and deUvay« Congaijial-lnfeGtioia with ureafysksas-.h-^^^cmsd 
nervoits system d&mag8*® <kse reports have IireftttaUy demoiusxmd the ab^hy of £/. tava/^iktoa ta 
bamsi%£isfa« imueenla, ai^ menkgiUs. 17. areafytfasm h also iaspSstsed as s cause of chreorehstgdks^of^^raittr^ 
sjui ia paitiajky of ^cahopulniflaaiy dy^latfe ** G. kFsai}deum Scfesrioo Sictsld sise be ct^ldi^ in ^ 

di^orr^J diagssosis of hydFo;^ 

of s^coplasm iofes&sns: 

li£yo}pkss»$ 33*0 susceptible no asiimioobkl agestt due ai&a PNA, SNA, protslo s^sthesls. er £be ' 
of the eel! mcadtfsns. MoUssees, as a group, sto icna^ s^st&et U» aadbuties that gt^ on its 
eon waQ (such as penidnia aad oepbile^rln) becaoso sbey hdl; cell wails &ad &e pepddoglycati.tSsai 
lafgsQ^ nuSce up all walk. Ih^ are also realsest to agtsus &bat htterfero with synthssii of iblle acid 
<eg. sulft drags), . 

Tetmycltse and reliued eompoooda <eg. cjlno^ms and do^elhie) are aoseng the few ssilbtotko (tet 
inelffsciWeagUiUdvlctuany^spectBsorDuICeates^ l^ss emapoands are effective sgaloslM. 

^msiitons.^ learacyelbo assihlotics are bae^lctuade, &Ef bbid to Ute 5? preteia of the 30s sshassll 
of (ho baetsrial riboaoBis and prevent bhtdiag of asuDOseyl'tSKA to the f^setne aee^tor sitSe thss 
blocking protein prodortifTO. 

Qa^lotia aai^sottes, (s^kBy e^Qissm. bsi afro oftoMein and tsnaSoxaeb^ sd^o to be die 
effeedv^ agalost M. fsmituans, Thsss are uee^d for other siyeoplaamaa espedaify for foeie &ax hare 
become resUyutt n tetrseyeUne or tiythroQ^rdn. Bet, ^uocoloaes do not hare rdla^ is aedvlQ' 
agaks? 0'.,«reaiyrie««. 

Bzyihraayeui Is oflsn to ^aax Mi'caplama pneaaonla bet skisi awme atw , whh foe Double 

e»mpdoas of U. paeamo/ile sod Uraplasnut tvtafytioaa are ralstant to e^rthrotayeio. SryforoQ^e^ 
reaisunse by pneu/nania and lA artafytiaan has anaen in receflil years, Erythromyefo belongs io de 
m&eroMe>l!aeournMc*sv«pngramloS{MLS)ftaQyofasiibietIcs, MIS satfoloda hfoiblt prasrfo 
symJiesU, probab^ by binding to the 50S libosomal rebunit or pertaps, by Urtakfog up the mRNA-^ . 
bound I^S rtboaomal complex fading <« degndation ^ die ^ aubush. 
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.tOM » j(A. MS*. CM JIS SR 

OHj; N(haii • Bmmtf/fHk 4*g 


?Joe: IBs effkscy of jitanafcndjl*! asiimeatt of leyccphsaa infecdca of JsuBtttHjcoa^aromttsd piSkait 
^}£iKei:mb. C^neeTSSlodods: l)ladcof«stni2al8)ffiuneij'S»mm»yTeqairctt«»^^ 

Bssemstsiic firnDelocico fbr x proionsed <ev«s bdefistte) dine aad st Bifth dosages. 2) prolong 
tna8n»ii can leod to devefspniem of muuat stnics. without can^iete eiadlcadon of fht orgaskma* 

3) ths ptms&e <sf^ IS^&e elonoa b M. /imatna: am aneleate &e develapment of mlsttot 

B. OdazE^iSiil Bifedkos 

Chlaffly<a& eaa ooceotg. c^latate ttaraceMif Bacteria fouad withk cva?pliss^ 

of 4, B, Bs. si»i C «eo atsockifsd wiib * hyperenderok chrook Blbidki ooBjtm^ids oaHed 

Tof^otm SsTokgl^ 4kte more Snvui^ sflroQpea of C. vaeJwmaiis (L-IX4, ^ L'3) outse Lyn^gmailoms 
AsmBer SdOfraop of C. sreche/fiaeis (soretypes IHO ^ caiuae of otm-ioaocGcca! un^mist 
psdvk ioffasmaioty dlasase (HD), proedias. epidkyrcuiis, lad belosioo eonjunoivids (idud and aowboni^, fo addHko, C 
mgetogMfte ^teixh;^ >c, abaonMlhystafOsdpbgogr^ ftaale kfertai^. 

Tho devefoiati^^ epds of dddnycGa la diidoedva. 2he iniQ OSQ offO kibedous pardi^, die ebaoeonuy bo£^ 
(^) sstsdbea to d» iu»t.«dl sad enters e p^^seaut die EB becomes stetattolically sedve.xad.ftizas « krge (l.^taO 
letkidsk findek (RB-^Uio body). Tbe BB dividei produebs ES^a. The coSjtuptuseslit 2^3 df^itieax&if 

Tmer«ii& 

&.Bdih(^ogb l^eacsrss 

L0V is idways aexuady mastoitud. 

1. So& mso sad womoo: 5-21 day beobsHea period. Orchid leelcs fat a berpedfom veidde t^^ 
wiameiO. Vofkfaiopeumprodud&gapuBleu.pundiedoiiti.ti^id^seif'bealinstdcer. 'niechfamydfa. ester ibebkod 
ssosa and isto^ee % aystosuo dfaeaie unih ^rmpba^oopadsy, beadache, diuU, sweats, migratory ptiyanfai^ sad 
i^lersnsit^y. ABsr 1-2 weeks aedes becoeos sader. aueaisot. and uleente, releases poa.. 

Skb fatilcxritBd. Mktoic^iieaQy diero fastq^nsatfaetn&uka&a fonasdoD bthe inti of^ufaisr. t^s^^des 
&!% fasvo msltipfa stq;ipttntive fxamdocBs. I>istiaaiv^y, l/SV producos vacuoies due ire mow aotsbfa at ibe of 

the t^rs. Vseoofas eausin (ha dilai^da. The organisms are best secs with WatthiO'Sany {aod ober ^Yer staba). 

Tli<? are also yisbie oa BrowD.Eopps distta win. sad with dijikuliy. can be vlmUzed on K3£. 

2. Men: Sdboea aiecoxamoB (tare in nanea).. Is mala bomosexoals, ehabiydfal pncthis fa coauaen. 

2. WeixieK ItrvoWaflKnt of lys^h nodes of periaeum can lead k rectal strlcdu^ Scarring of Isbli, vagba aad 
sreihn aSsooeov. 

4. Coapikadeas: 

U fatfeedye geoiol traadiadurgesiieisoctttaBid fata tb* eye either during sexual acdriiy or by hiod to ^ 
ernsaet, eeoiuiiedyitfa thfafauacuafonknZarecK^ttietMtfaoffaa vhhkarittdajmdinfarQpaaaua, 

Exteesive searriog can eaose Uockage of lyt&pbadc dotaage and tfepbantia (etpeefahy is womeo). 

Kaher'i ^sdroise ^a poorly tudeiatood reae^ arthritis with aasoefated (afUsmatoty mococutaaeotta ieakntg and 
e8fl|QQi:tiyfais/uve&. C mrcAoiMits has been docusenad fat about 50% of men whh sexuaBy acquired Ksker'a Qmdrdoe. 
% fa inspected that C troehaiuait and odwr fafeetioua igems (^gtUafdotefi, 5ii2mo/tri!la tpp. Yersinia eatt^oMeA, wd 
Grnpyktoeery c|ip. ind perh^ti ^Sstetffa genorrhoiA) serve u a trig^ fa a genetfaaUy predl^iosed bon. 
sysdreme o c cu rs inmnir^ fat efaSdree. 

Odier ^n^cstioiu of Z.GV fachd* etythestasodonro. erythema muhiftnoe. scariatfatiftm skis enqKfaii. 

& Labomsry 
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INFORMATION PAPER: 

MYCOPLASMA INCOGNITOS 
AND 

PERSIAN GULF VETERANS 

Mycoptemas are the smallest ftee-Iiving infectioas agents. They aie distinct &oei 
Yiiuses because of their ability to grow in a celt free media and from bacteria because they 
lack a cell wall and are able to synthesize cell wall precursors. Tije MyOTpIasmas arc 
ubitjuitore in nature. A variety oE plant and anima! dlsea.sas ate caused by the 
Mycopiasmas. However, only Mycoplasma pneumoniae, Ureaptema urealyiicum, an d 
Mycoplasma liomiais have been clearly shown to canac disease jg maa. 

Garth Nicolsoa, PhD., Chairman of Tbtnor Biology at MD Andetsoii Cancer 
Center, Houston, Texas, has reported in numerous medical Interviews and a letter to iho 
editor (JAMA 273:618-619, 1995} that Persian Gulf veterans are suffering from, a chronic 
fetigue illness caused by infection with Mycoplasma. 

Physicians and scientists from the Department of Veterans Affairs, Defease, and 

Health and Human Services met with Dr. Garth Nicolsoa .on August 4, 1995, at VA 

Headquarters in Washington, D.C. Dc. Nicolson presented this gioup wiih his 

investigation of 73 Persian Gulf veterans and his survey results on 650 veterans. To. 

summarize^ survey participanbs have reported multisystem symptoms, Including: aclting 

joints, chronic fetigue, cognitive pcoblem.s, sleep difficulties, headaches, skin rash, 

depression, mu-scie spasm.s, nervousness, diarrhea, etc. Dr. Nicolson reported that 73 

symptomatic Persian Giilf have been testiul *sr Mycoplasma u-sing novel forensic 

polymerase chain reaction and gene tracking techniques. . Of the veterans testing positive 

35% M. Fermcnlans, 10% M. Genitaiium, and 55% Mycoplasma i^ecies responses were 

found. Dr. Nicolson also reported that the HlV-l envelope gene Is being Isolated In the 
r 

same subfraction layer as the Mycoplasma i^toplasmic isolates. 

Furthetmote, he reports that .some veterans received empiric antibiotic therapy 
for fills putative infection with Mycoplasma. The aniibiotio therapy (doxycycline 100-200 
mg/day or mactolide) was administered in an uncoBtrolled and unblinded trial. Flfty-Sve 
of the seventy-three veterans reported good responses to antibiotic thaapy and some 



121 


svcniuatly '^iSiinjed » nonnaL" Df. Nieolaoa has not ctamined or reviewed ihe me&al 
leeotds on Oie ye tCEans iosttd or ireatad to data; rasoils are based solaiy oa seif-topotled 
syaiptoms. 

Or. Niepbon poses a icstatile hypoUiesis regarding iIm oeiute oC unexplained 
illness iaPstsian Gulf veterans. Jt should be noted however, that the researcher himself 
stales that the results are preliminar; and not deSnitive, Mb causal assotdattbn can be 
aiatfe between iiie Hinges e^otted by these veterans and Sie test results obtwed. Ihese 
findings require mure edeistive investigation prior to scientific conuiusHxts behlg dbtwn. 
Such studies would involve blhided-testlng of a casc-coniiol popuiation, induding M 
medcal evaluations of the study partidpants. ht addition, the test procedures used to 
eonfina the presence of Mycoplasma infection in Nkolson’s lab are dcperimemai tests 
with udthown predictive value, sensitivity or qted&iQr, Ko vaiidate4 radly avaOdtiV 
dagntx^mt for M, Incognitus is cutrently available focrootine dia^oaiouse; 

Ibc Ot^lments of VeteiansA&irs, Defense and Centeis for Disease Conbot 
and PteveBaun are exploring means to pursue the questions raised by the wodc of Dr, 
Nfcolsun. We agree with the statement of Dr. Gareth Green pAMA 273:fil9, 1995) that 
until these results can be validated with accepted scientific research methods and are 
subject b) a peer review protss^ we do not recommend treatment of any iiKtividual with 
dtu^cyciine or Other antibiotics. 
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Mr. Shays. Thank you. Mr. Dietz. 

Mr. Dietz. Mr. Chairman, members of the committee, thank you 
for inviting me to share with you my concerns about depleted ura- 
nium and its possible connection to Gulf War Syndrome. 

I first became concerned about the health consequences of de- 
pleted uranium in the fall of 1979, when I worked at the Knolls 
Atomic Power Laboratory in Schenectady, NY. The laboratory was 
operated by the General Electric Co. for the Department of Energy. 
While troubleshooting a radiological problem, my colleagues and I 
accidentally discovered depleted uranium aerosols collected in envi- 
ronmental air filters exposed at the Knolls site. 

The source of the uranium contamination was the National Lead 
Industries Plant in Colonie, 10 miles east of the Knolls site, near 
Albany, NY. National Lead was fabricating depleted uranium 
penetrators for 30-millimeter cannon rounds. We also discovered 
depleted uranium in air filters exposed at the Kesselring site in 
West Milton, NY, where crews for the nuclear Navy are trained, 26 
miles northwest of the National Lead plant. 

This is by no means the maximum fallout distance for uranium 
aerosols. The 26-mile radius surrounding the city of Albany cor- 
responds to more than 2,000 square miles where this fallout was 
occurring. 

In January 1980, I wrote an unclassified report documenting the 
mass spectrometer measurements we made, and it was recently ob- 
tained under the Freedom of Information Act, and a photocopy has 
been given to this committee. 

Totally unrelated to the discovery of depleted uranium in Knolls- 
site air filters, in February 1980, a court order by New York State, 
citing public health reasons, shut down National Lead for exceed- 
ing a New York State Department of Environmental Conservation 
monthly radioactivity limit of 150 microcuries for airborne emis- 
sions. This corresponds to less than 1 pound of depleted uranium 
metal, equivalent to 1.4 of the small penetrators used in aircraft 
30-millimeter cannon rounds. 

New York State health officials understood that exposure of its 
citizens to even small amounts of depleted uranium was harmful; 
therefore, they stopped it. 

Consider what happened in the Gulf war. Uranium metal is 
pyrophoric, and when a high velocity depleted uranium penetrator 
hits a tank, its leading end ignites and burns explosively, forming 
aerosol particles of uranium oxide that are mostly 5 micrometers 
or less in size. By the way, five micrometers equals two-ten-thou- 
sandths of an inch. 

These particles become airborne and, like dust, can be spread far 
and wide by wind action. Their fallout range is virtually unlimited. 
Uranium microparticles can be inhaled and ingested easily, and 
that makes them dangerous to human health. Radioactive contami- 
nation from depleted uranium is permanent for friend or foe; it 
does not diminish with time. All three uranium isotopes in depleted 
uranium are radioactive and produce alpha particles. Prolonged 
bombardment of lung tissue by alpha particles is known to cause 
cancer. 

During 4 days of ground fighting, at least 300 tons of depleted 
uranium munitions were fired. An army report describing research 
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and hard-target testing states that up to 70 percent of a depleted 
uranium penetrator can become aerosolized when it hits a tank. 
Even if only 2 percent of the uranium burned up, then at least 6 
tons of depleted uranium aerosol particles were generated. This is 
a huge amount, much of which would have become airborne over 
the battlefields. This amount in 4 days is more than 10,000 times 
greater than the maximum airborne emissions of depleted uranium 
allowed in the air over Albany in 1 month. 

In a given region of a battlefield, hundreds of kilograms of mi- 
crometer-sized depleted uranium particles were generated suddenly 
by cannon fire from United States airplanes and tanks at forma- 
tions of Iraqi armor. Thermocolumns from burning tanks and vehi- 
cles carried aloft these localized plumes of uranium particles and 
dispersed them far and wide by wind action over the battlefield. 

Then unprotected U.S. service personnel inhaled and ingested 
quantities of depleted uranium particles into their lungs and bod- 
ies. They were never told about the health dangers of uranium par- 
ticles. They were given no means to protect themselves. 

Unprotected medical and other personnel were exposed to inhal- 
ing uranium dust from the uniforms of wounded allied and Iraqi 
soldiers. This massive exposure to depleted uranium aerosol par- 
ticles on the battlefield raises many questions about depleted ura- 
nium and how it might have caused at least some of the health 
problems now being experienced by Gulf war veterans. 

“Uranium and all its compounds are highly toxic, both from a 
chemical and a radiological standpoint.” This quotation is from the 
Handbook of Chemistry and Physics, which has been a widely used 
reference text for generations of scientists and engineers: Chronic 
exposure to small concentrations of uranium is known to cause kid- 
ney failure. Depleted uranium is more than 99 percent Uranium- 
238, just a single isotope, and is always accompanied by two decay 
daughters that emit penetrating particles and gamma rays. 

As gamma rays and energetic beta particles become absorbed in 
body tissue, they will traverse hundreds of body cells, potentially 
causing damage to genetic material in the nuclei of living cells. A 
biokinetic model developed by the International Commission on Ra- 
diation Protection explains how uranium microparticles can enter 
the body and spread to vital organs. This model shows that an 
acute intake of uranium particles can result in urinary excretions 
of uranium for several years afterwards. 

After the war, many thousands of service personnel entered Iraqi 
tanks and armored vehicles that had been destroyed by depleted 
uranium penetrators, looking for souvenirs. They became contami- 
nated. Others collected spent penetrators and made amulets from 
the dense, heavy-uranium metal. Wearing these amulets about 
their bodies, they unwittingly subjected themselves to penetrating 
gamma radiations from the uranium isotopes and the two decay 
daughters of Uranium-238. 

They were not told that uranium is dangerous to health. After 
the war, 27 soldiers in the 144th Army National Guard and Supply 
Company worked on and in 29 U.S. combat vehicles that had been 
hit by friendly fire and become contaminated with depleted ura- 
nium. They worked for 3 weeks without any protective gear before 
being informed that the vehicles were contaminated. 
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In July 1991, the ammunition storage area at the United States 
Army base in Doha, Kuwait caught fire and burned. Four MlAl 
tanks with depleted uranium armor were destroyed, along with 660 
tank rounds and 9,720 35-millimeter, depleted uranium rounds. 
More than 9,000 pounds of depleted uranium burned up in the fire. 
U.S. troops were exposed to depleted uranium during the fire and 
subsequent cleanup operations. They wore no protective clothing or 
masks during or after the fire. 

Approximately 3,500 soldiers were based here. Some of the sol- 
diers reported cleanup consisted of using brooms and their bare 
hands. This is something that would make a qualified radiological 
worker shudder. 

Twenty-two veterans still retain depleted uranium shrapnel in 
their bodies as a result of friendly fire incidents. They have become 
subjects for the first medical studies to assess health risks related 
to depleted uranium. 

The promotion and sale of depleted uranium munitions to the ar- 
mies and air forces of many nations guarantees that in future con- 
flicts thousands of soldiers on both sides will inhale and ingest 
acute doses of uranium aerosols, and many in tanks or armored ve- 
hicles struck by depleted uranium penetrators will receive dan- 
gerous amounts of nonremovable uranium shrapnel in their bodies. 

It has been reported in The Nation that the Department of Vet- 
erans’ Affairs conducted a Statewide survey of 251 Gulf war vet- 
erans’ families in Mississippi. Of their children conceived and born 
since the war, an astonishing 67 percent have illnesses rated se- 
vere or have missing eyes, missing ears, blood infections, res- 
piratory problems, and fused fingers. The causes of these birth de- 
fects should be investigated. 

The human cost of using depleted uranium munitions in conflicts 
is not worth any short-term advantage if it permanently contami- 
nates the environment and results in irreparable damage to our 
service personnel and causes genetic defects in their offspring. 

Speaking as a World War II veteran, I am troubled about the 
health of Gulf war veterans and the seeming lack of concern shown 
by the Department of Veterans’ Affairs and the Army. They have 
refused to investigate the role of depleted uranium as a possible 
cause of Gulf War Syndrome. 

In concluding, I urge this committee to make it possible for a 
truly independent investigation of depleted uranium to occur, be- 
cause it was a major chemical and radiological poison that troops 
were exposed to during the Gulf war. Investigations should be un- 
dertaken by scientists and medical doctors not associated with the 
Department of Defense and who are knowledgeable about heavy 
metal and radiological poisons and their effects on human health. 
Gulf war veterans must also have a voice in organizing this effort. 
Thank you. 

[The prepared statement of Mr. Dietz follows:] 
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Contammation of Persian Gulf War Veterans and Others by Depleted 
Uranium 

Leonad A. Dietz 
July 19. 1^6 

{Available at WISE Uranium Prqect home page on Worfd-V^cte Web at address 
http;//ant8nna.nl/-vnse/wuphoms.html) 

Abstract 

We develop background inft»matjon ^ut depleted uraniimi (DU) and it to desolbe a physical 
modei of how on the battlefields in Kuw^ and Iraq a laige numt»r of unpioterted Gulf War veta’ans could 
easily have acquired dangerous quantities of DU in their bodies. 

We examine how U‘238. which comprises more ttian 99% of DU. decaj^ radioadively, producing two 
decay prog^y ttiat sm always f»Bsant wittt It and add signlhcantty to Its radloac^vtty. The pyrophoric nature of 
uranium metal causes it to bum (oxidize rapidly) when heated by in^a^x or in fires to fonn invisible aaroscd 
particSes that ba<»me aiftoma. 

We refer to sdsmtific measurements that have been made of tf» atmospheric wind-home transfX5rt of 
urs^tum aerosols over distances to 25 ftMles ion} from their sources. Stokes' ^l-imown phy^cai iaw 
hel|^ to e^qMain how airt}ome trsmsport of DU parlicies can occur large distance. 

We describe how gamma lays and energetic bate particles become absorbed in body ^ue and can 
traverse large numbers of body celts, potently cau^ng damage to genetic material in the nuclei of Hwng calls. 

We describe a bioldnedc model developed by the tntemaSonal Commission cm RacSa^n Protedion mat 
esqsirins how ur^ium rr«crc^artides can enter the bcxly and spread to ritat organs. The model predicts that an 
aojte intake of uranium particles can result in urinary exertions of uranium fex y&am afterward. 

We review estimates of the tonnage of OU munitiorrs tired during the Gulf War. Even If only one or two 
percent o1 a tow estimate of 300 metric tons of DU fired timed up. this would have produced 3000-6000 kg 
ot OU aerosr^s. 

This background intonmatlon allows us to propose a plausible contamination model at a battle site. It 
consists of three steps; 

1. A source of hundreds of kilograms of OU aerosc^ generated suddenly against concentrated 

Iraqi armor; 

2. V^despread rapid dispersal of OU aerosol particles by wind action; 

3. Inhalation and ingestion of DU particles by unprotected U.S. service personnel on frte 

battlefield. 

The U.S. ntilitary and its representatives claim that DU murvtions are safe, but they have not 
addressed health and safety issues that apply after DU munitions have been tired. Apparently the offidal view 
is that in a ctmbat situation it is acoeptc^e for unprotected personnel to be exposed to the combustion 
product of tired DU munitions arui assume any health risks invdved. 

We mention 22 U.S. senrice personnei haw been reported to have suffered imbedded fr^ments 
of DU in tt^ir bodm frewn ‘friendly fire.” More than 5 yesrs aft» the Gulf War, few erf these frigm^ts have 
been removed and the long-term health situation for these veterans has not yet been determined. We note 
the astonishingly high incidence of serious birth de^s in families of GuH War veterms In the State of 
Missi^ipp!. 
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Rnaily, we mention how a>mmoniy us^ DU IS^t contra! counterweights in airc^att and DU munitions 
can bum in ^tense fires and produce dangerous concentrations of airborne DU aerosol j^arbctes that can be 
inhaled and ingested. 

Introduction 

It has been r^rted wid^y In the press that nutnerotis Peraian Guff War vetersms have become ill wHh 
wi^ Guff War Syndrome. During tfw war ttiey were exposed to toxic chemicais, experimental drugs. insecS 
repellents and dspletsd ur^iium or DU (Ref. 1). Uraruum is known to be fwghly to>dc boti chemically and 
radiologicaily (Ref. 2). 

It has not yet been determined to what degree DU may have caused their lilnesses and genetic d^SHists 
in their chfldren conceived and b<OT after the war. Few veterans were aware frat DU munitions were ui^d until 
after they were exposed to uranium and became id. Some were told about the gamma emission from DU but 
no one ms told about the he^th dangers of inhaling fine particles of urar^m otode dust generated when a 
DU penefrator hits armor (Ref. 3). Qght days after the shooting stopped, a directive frcmi Anny Headquarters 
gave toa fimt instrucdons to troops on how to treat radioactively contaminated vehicles (Ref, 4). 

The main purpc^ of tois paper is to develop a physical model of how e^’iy many Gulf War v^t^ans 
coi^d have acquired dang^us quanmies of DU in ^eir bodies. To accomp^^ this we review the pyrophoric 
natore of ur^ium meted mi its radioactrvity. We show fw readily uranium aerosol dust can be Ir^sported 
great dist^rtos by wind action in the atmosphere, pathways tf>at DU aerosol partides can take into the body 
and b^x^ns abscKbed, and toe tonnage of OU munitions fir^ durir^ toe Gulf War. 

This Information is used to consbuct a contamination model that explains how large nuntoers of sokfiers 
very tik^ b^^ame <X2ntarHnated on the battlefields in Kuw^ ar)d Iraq. We show how the U.8. views 

the safety of DU munitions, and we close by mentioning some of the known exposures of U.S. soldiers to DU 
and noting the high percentage of se\«re birth defect in diibtren conceived and bom in many families of Gulf 
War veter^s. 


The Pyrophoric Nature of Uranium Metai 

The pyrophoric nature of uraiium metal is well Imown (Re. 2. Ref. 5). An estimate used by U.S. Army 
field crxnmanders is that when a DU penetrator in a cannon round is fired at high velocity against armor, about 
10% of if bums up and forms micrometer-size uraniiun oxide particles that can be inhaled or ingested (Ref. 6). 
However, a report by toe Army Environmental Policy Institute (AEPII describing research on hard target testing 
steles "As much as 70 percent of a DU penetrator can be aerosolized wtwi it strikes a tank, . ," (Ref. 7). 

Uranium can bum in otoer ways to generate aerosol particles of uranium oxide. Because elementai 
uranium is pyrophonc, when OU metal is heated in air at a tantoerature of 500 deg. C it can oxidize rapidly and 
sustain stow combustion (R^. 5). For ex vnple, the effects of fires at storage sites for DU munitions have been 
studted (Rsf. 8). The burning of OU met^ ^ht ccxitrol countenveights at airplane crash ^es smd toe 
possibility of exposing large numbers of people to kidney poisoning (nephrotoxicity) by uranium oxide 
particles has be^ stodied by Parker (Ret. 9). 

In 1^2 S Al Boeing-747 crashed into an apartment building in Amsterdam, Holland and burned 
intensely. Approximately 273 kg of DU in the tedi of toe 747 is unaccourtted for; It burned and ccmtaminated 
the surrounding area (Ref. 10), 


Radioactive Decay of Urwiium 

We look briefly at toe uraraum decay series. T able i summarizes the tsotoi^ composition of nature and 
depleted uranium. The isotrpc compositions were measured in highly sensitive and accurate mass 
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spectrometers at the Knolls Atomic Power Latx)ratory (Ref. 11). 

Table I. Isotopic of nahjrsy and depleted ur^um In atom pemant. 


i>234 

U-2% 

U-236 

t>238 

Uanium 0.0055 

0.7196 

0.0000 

99.2749 

Depleted Uranium 0,0008 

0.2015 

0.0030 

99.7947 


A trace of U-236 from reprocessed nuctev fuel may be present in some of the DU stockpile. The alpha 
activity in DU is about 43% less than it is in natural ivanium because there Is less U-234 and U-235. but DU 
always occurs in highly concentrated form and this mote than makes up for its lower ^pha activity, in contrast, 
natural uranium occurs in concentrations of 1*3 p^s per miSion by weight in soils, where it is locted up in non- 
metallic fomr In minerals sund is ret^ivety inert to chemicaf action there. 

Only the first ^iree isotopes in uranium decay s^es or ch^ headed by U-238 are implant in 
delenroning the radioaclivfty DU (Ref. 12). Urantum-238 decays fr»to (Th-^4), d^^ys 

into |^otactinium*234 (Pa*234), whidi decays into U-'234. eic. down the decay chain. The 246,000 ye^ h^ 
life of U-*234 is too Icmg f(»’ ft to decay mucit durmg f»x lifetimes and produce nturftrers of (tecay 

progeny. 

The U*238 de(^y chain is broton during the chemical reduction of uranium hexafluoride into DU rratai 
and is broken ag^n during the melting and processing of the iT>eta) into a penetrator. To determine the 
mantmim time ft tak^ to regain ecpjiltbrum in the partis decay chain, we assume a solid s^^ of fttel 

irutiaiiy contains only the 0-2% isotope, i.e. rro decay progeny. Using Bateman’s equations^ (Ref. 13). we 
calculate tee growth of Th-234 and Pa*234 activities as a function of elapsed lime in weeks. The results mQ 
giv^n in Tsftsle it. 

T able 11. Radioacbvfty (disintegratKms/secorxf) in 1 gram of 
U-238 wtte no decay progeny Intlially present. Haft Nves used; 

U-238 B 4.47e9 years; Th-234 = 24.10 days; Pa-234 =1 .1 7 
minutes. 6.66 hours (two decay states); U-234 s 2.46e5 years 
(Ref. 1 4). Scientific notation is used. i.e. 2.46e5 « 246000. 


Weeks 

U-238 

->111-234 

-> Pa-234 

— > U-234 

0 

12430 

0 

0 

aooo 

1 

12430 

2270 

2150 

0.000 

5 

12430 

7.890 

7,840 

0001 

10 

12,430 

10,770 

10750 

0.004 

15 

12430 

11,830 

1,820 

0007 

20 

12,430 

12210 

12210 

0.010 

25 

12.430 

12350 

12350 

0.013 

30 

12,430 

12400 

12400 

0.017 


After 25 weeks, Th-234 and Pa-234 have reached 99.4% of the decay rate of U-238 and for practical 
purposes have reached secular equilibrium with U-238, their parent isotope. Secular equilibrium means that 
the decay progeny of U-238 are being replaoed at the same rate they are decaying; after 25 weeks all three 
isotopes are decaying at approximately the same rate. Tfus is a manmum tftne; in reality, equilibrium will be 
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rea<^ed muc^ ts^er, simxt ttiese two isotc^ies can never be separated totally U-238. The isotope U-233 
partidas and dso emits soma gamma rays, hs decay progeny Th-234 and Pa-234 each tmta 
parfides g£umia rays. An pai^e is a fast hdbim afom with ite two ^edrons remo^, a beta parade 
is a hic^-^}eed etadron and a ganvna ray is lite X-ray. 

Bom tfiis analysis we condude that in a solid sample of DU. dx monttis at most after manufacture of a OU 
penetrator, or DU sffrr>or for a or OU partides in a person’s body, sub^anSd additionai radiation in h}fTn 

of bda suid ganvna always will be pmsent. bt fact, most of die penetr^r^ gsunma radiabon and aH 

of ttie penefr^lng beta mdiation hx>m DU comes, not frwn i^arvum, tHJt frcxn ttie decay ^^eny of U-23S (Ref. 
15). In a year, only one-thousandth of a gram (1 miHtgratfn or mg) of OU generates more than a bSlion dpha 
p^tides, beta particies and geumma rays. 

The U.S. Army has investigated the generation of OU aerosols in armored vehides hit by DU cannon 
rounds. Their investigators report . .that personnel inside DU struck vehides could receive a dose in the 
lens of mmigrams’ range (iue> tic Inhalation’* |Bef. 16). TTus exposure resute in an acute dose of uranium. 

Gamma rays beocm^ absorfced m body ti^e as fotows. tf thdr ener^ exceeds 40 kaV, ^rt of tie 
gamma-ray energy is trg^erred to an atomic electron, setting it m high-speed mo^n (1 keV ^ 1000 etec^xm 
volts energy). The remaining energy is carried off by a new gamma ray. Thte process, called the Ckimpton 
effect, repeats unto tie gamma ray has an energy below about 40 keV where the ii^otoetectric effect 
dcxnmates and the remaining energy can be transferred to a ii^otoeiectron. 

for ex^nple, udng Gofman's method.(Ref. 1 7) one cai calculate thsrt an 850 keV gamma ray disdted 
in body t$^ will produce a packet of high-speed Compttm dectons and a fast pfKCtoefectron that on 
ai^rage can taverse 137 body cells. By contrast, aoconcting to Gofman, X-rays commonly i^ted In medicd 
diagnosis have a peak ^ergy of 90 keV and an average energy of 30 keV (Ref. 17) A 30 keV X-ray in body 
tissue c^n be conv^ted into a photoelactron of tiis miargy. which on average can traverse only 1.7 c^. 
ioniza^ along the trades of high-speed electrms in tissue can cause damage to genetic materia! in the 
nuclei of cells. 

Thus, a high energy gamma ray from Pa-234 is much more penetrating than a typical medicai X-ray and 
can damage far more living ceils. The many 2.29 MeV beta particles emitted by Pa-234 are extremely 
penetrating in body tissue (1 MeV s 1 million electron volts energy). Referring to the experimental data given 
by Gofman (Ref. 17), each one of these beta psutides can traverse more than 500 body ceHs. 

Alpha, beta and gamma radiations produce ttie same biological effects on ceHs and organs, and imich of 
ttteir radiation damage to body tissue can accumulate over the time of eigxisure (Ref. 18). Therefore, It seems 
reasonable tiiat not only the continuous radiation of body tissue by alpha partides from U-2d8, but tiie 
energetic beta partides and ganvna rays from Its decay progeny Th-234 and Pa-234 must also be considered 
when assessing possrda cancer risk and genetic damage. 

Airborne Transport of Uranium Particles 

The fallout range of airtxsme DU aerosol dust is vktuaiiy unlimited. These micro-partides can be inhaled 
and ingested eadly and that makes them dangerous to human health. Environmental assessments for dies 
which process OU or test tire OU mwitions typtcaliy downplay the potential for widespread fallout of DU 
parlid^. 

For example, one such envirorxnental impact study in 1^2 by the U.S. Army Baltistics Research 
Laboratory (Ref. 19) states. ‘Because of the mass and density of the OUpartide, it only travels short distances 
when airborne. These two factors alone predude the off-site release of DU.” This is not true for micrometer- 
size palides of uranium metal or its oxides. In fact, the transport of airborne DU aerosol partides was well 
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known long before the Army Ballistics Research L^raiory environmental impact study was written, since in 
1976 it had been measured up to a distance of 8 km (R^. 20). What may not have been fully appreciated in 
1 976 was that DU aerosol partides could be transported by wind action over much greater distances. 

In 1979 the author worked at the Knolls Atomic Power Laboratory (KAPL) in Schenectady, New York. 
While trouble shooting a radiological problem, he and his colleagues in the mass spectrometer component 
acddentaily discovered DU aerosols collected in environmentai air filters exposed at the Knolls site (Ref. 21). 
The origin of the DU contamination proved to be the National Lead Industries plant in Colonie, 10 miles (16 
km) east of the Knolls dte, on the western bounds of the city of Albany, NY. A local newspaper reported that 
NL was fabricating DU penetrators for 30-mm c^non murxis and airplane counterweights made of DU metal 
(Ref. 22). 

A total of 16 dr fitters at three different locations covering 25 weeks of exposure from May through 
October of 1979 were analyzed; all contained trace amounts of DU. Three of these air filters were exposed for 
four weeks each at a site 26 miles (42 km) northwest of the NL plant. This is by no means the maximum fdlout 
distance for DU aerosol particles. 

Totally unrelated to ttie discovery of DU in KAPL air fitters, in February 1980, a court order by NY State 
forced NL to cease production, because ttiey exceeded a NY State radioacfivtty limit of 150 microcuries for 
aiibome emissions in a giv^ month (Ref. 22). The plant dosed in 1983 and is now bdng decontaminated ^d 
dismantled. The 150 microcuries corresponds to 387 g of DU metal. For comparison, one GAU-8/A penetrator 
in an aircraft 30-mm catmon round contains 272 g of DU rr^tal (Ref. 5). 

Udng a spedat fission track analysis technique, 26 uranium-bearing partides were extracted from 
several air fitters exposed at KAPL and were analyzed separately for their uranium isotopic content (Ref. 11) 
Four partides contained pure DU. They were approdmately 4-6 micrometers in size, three were irregularly 
shaped and file fourth was a 3.8 micrometer diameter sphere. Probably it solidified from a molten state as 
uranium dioxide. The other 22 particles were enriched uranium assodated with the radiological trouble- 
shooting problem. 

This widespread trace contamination of DU in the atmosphere was less than one percent of allowable 
limits. Its presence in the air fitters did not concern us ne^y as much as the sizes of the DU partides that were 
bom ten miles by the wind from Albany to KAPL. The four DU partides were near the upper end of the 
respirable size range, which Is about 5 miaometers. Respirable means that parfides will pass through the 
upper respiratory airway to the iung and become deposited in various interior regions o1 the lung, where many 
will remain for many years. A 5 micrometer uranium dioxide pariide can cause a high, localized yearty radiation 
dose from energetic alpha particles to lung tissue; it ts a radioactive hot spot in the lung {Ref. 23). 

The density of uranium metal is 19 grams per cubic centimeter; for uranium dioxide it is 1 1 grams per 
cubic centimeter, equal to the density of lead. How can a uranium dioxide partide with this density, or a 
uranium metal partide with a density 1 .7 times that of lead remain airborne long enough to be transported by 
wind 26 miles (42 km)? It might seem a daunting challenge to answer this question, but a complicated physical 
theory is unnecessary. 

Just as a paradiute jumper in a tree fall through the lower atmosphere quickly reaches a constant 
terminal velocity of approximately 120 mph. so too a micrometer-size uranium partide falling under graintational 
attraction through still air will reach a constant terrnnd velocity that is determined by tts size, denstty, 
geometrical shape and air viscosity. 

Stokes’ law provides an accurate and convindng sdentific explanation of how micrometer-size DU 
particles can remain airtxDme for many hours. This physical law is well known to sdentists and engineers who 
study fluid dynamics. It was publi^ed in 1846 and 1851 by Sir George Stokes, and is described in 
introductory textbooks on fluid flow (Ret. 24). it is given by the expression 
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means R squared, 

G = 980.4 cOT^meters per second squared is the acc^ation of 0ravity, 

R = the rsdfljs of the spi^re in osnbmeters, 

S = of sjiAere in grams per ojbk: cenfimetsr, 

A= 1.2l3e^ grams per cubic centknetertethed^tsity of batons almosi^em and l8deg.C, 

C = 1.827e-4 poise is the viscosity of air at one atmosphere and 18 deg. C. 

The tormina! vetodty V is in centimeters per second if G. R, S. A and C stq in the units shown. Stokes’ 
iaw allows or^ to calcuiate tte terminal veiooty of a microi^here of uranium matoi or uraniiun oxide of krKiwn 
radius and density faffing through sffil m. 

Stokes’ law is valid for fluid fbw described by a Reynolds number of 0.1 or less (Ref. 24). Experiments 
confirm this upper Iknit (Ref. 25) The d^en^onless Reynolds number Re for a Sf^ere is given by 

R8=^. 

c 


whs^ the torms are defined above. A 10 micrometer diameter uranium metal s;^re faSs at 5.7 cmtoecm 
air and Re = 0.038, whi(^ is much less than 0.1 . l>rerefore, Stokes' law Is accurate lor all respirable spttoricai 
uranium metal or oxide parttdes 1 0 mlaometers or less in diameter falling through air. Table HI lists the tali rates 
for a r^e of parficto sizes. 

Table ill. Termini (constant) velocities tor laanium dioxide spherical p£fftictos instffi air. 

Oiameters are in microrraters 
dia cm^ ftjhr. 

50 0.82 97 

4.0 052 62 

ao ax 35 

20 0.13 15 

1.0 0.033 4 

05 0.0082 1 


Irregulady-^aped mtorc^sulides wHI falf more slowly thsi a sphere of the same dmisity and weight. 
Depleted ur^Han partictes one micrometer or smalter are v^aily floating in air and can remain airborne tor a 
\^ry kxtg fime. The 3.8 micrometef dia. sphancal uraniwndionde particto analyzed at KAPL had a fall rate of 56 
ft.mr. It had to reach a height of only 200 ft. In the warm exhaust plume from the Nafioned Lead plant tor a 
gentie breeze a^to^aging 3 to oany it 10 miles (16 km) to KAPL 

Fallout range can be increased greatly by two more natural pherKxnena. Rr^ ftictional tomes in the or 
oi an atoha pa^ticie from a uranium atom wffi electrastotically charge a DU parScto. For it is 

welt imown that a high velo<^ ion striking a metal cndde siaface will dislodge a jHilse of secondary electrons 
from the surface (Ref, 26). 
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An alpha particie is a high vatocity heSuin ton, and ft wiii gonerato a large number of secondary eioctrons 
betow the surface of an uranium oxide particle as it passes through the surface. Many of the momentariiy-free 
electrons Just below the surface will ^cape from an airborne urar^m oxide particle, leaving It in a po^valy- 
charged state. 

Like an etedrostatic precipitator coltecting dust in a room, an eiecfricsally-charged uranium dioxide 
particle and an of^^ely-charged dust partide will attract each other and join togeflier. The a\^gs density 
of the two partictes k^ether wiS be substanti^ly less that 11 grams per OJtxc centimeler and me fallout range 
will be greatly increased. 

Fallout partides of DU also can become attadted to sand or dust partides on the ground and toen 
become resuspended in the air by wind or vehide adion and transported to new locations (Ref. 27). Desert 
sand in the Persian Gulf region is extremely fine (Ref. 28). Second, random motions of the atmosphere of a 
few cm/sec are of the same order of magnitude as the tem^d velocities of micrometer particles of DU oxide or 
metal failing tiir<xigh air. 


Pathways of OU and Its Radiations into the Body 

Routes of intake or patiiways of uranium partides into the body indude the raqpimtory trad, tfte gasfro' 
intestinal tract and the slan, through abrasions or wounds. The Intemationd Oommlssicm on Radtation 
Protection {ICRP) has developed a biokinetic model that desciibes the behavior of uranium within the human 
body (Ref. 29). The model takes into account aerosol partide dze, chemical form, and the excretion mt^ of 
absorbed uranium frcxn individual vita! organs and bones. Badioadive partides reach the gastrointestinal trad 
by ingestion and by transfer from the resdratory tract The model diows that for ai acute irtiake of uranium 
aerosol partides of uranium dioxide or U308, urinary excretion of the inhaled uranium can continue for years. 

Exposure to g^ma rays emitted from DU is another pathway into (he body. Crews are 3)q30sed to tite 
equivalent of one chest X-ray for every 20-30 hours they spend in an Abrams tank amnod with DU ammunition 
(Ret. 30). The U.S. Army measured a gamma dose rate d 250 miHirems per hour at the surface of a panetrdor 
(Ref. 31 }. This dose rate is consistent witit the 233 millirads per hour dose rate lor an unspecified mass of DU 
listed on a U.S. Department of Labor Material Safety Data Sheet Isajed to Nudear Metals. Inc. (Ref. 32). For 
gamma rays, the rad and rem dose units are equal. At body contact, the 25C millirems per hour is equivalent to 
a dose rate of up to approximately 50 chest X-rays per hour. Whole penetralors or large fragments of 
penetrators fired from tank cannon arxt left on a battietield have this amount of surface radioactivity. 

Estimates of Tonnage of DU Munitions Fired 

The adual tonnage of DU munitions fired during the Gulf War Is difficun to ascertain. During the war ail 
battietield news was censored and the expenditure of DU by A-10 attack airtxaft was dassified (Ref. 33). It has 
been estimated that these drcraft tired about 95% of the DU munitions used during Desert Shield and Desert 
Storm (Ref. 34). The U.S. Army now claims (Ref. 35) that "More than 14,000 large caliber OU rounds were 
consumed during Operations Desert Shiekt/Desert Storm. As many as 7,000 of these rounds may have been 
fired in practice, ^proximatoly 4,000 rounds were reportedly fired in combat. The remainir^ 3,000 rounds are 
losses tiiat include a mibstantial loss in a fire at Doha, Kuw^. 

The 14.000 rounds contained about 60 mehic tor« of DU. William Arkin estimates from documente 
released under tire Freedom of Information Act that awiroximately 300 metric tons of DU littered the 
battlefields of Kuwait and Iraq after the war (Ref. 34). The LAKA Foundation estimates the total as 800 tcwns 
(Ret. 36). Allowing for DU projectiles missing their t^gets, even if only one or two percent of the lower 
estimate of 300 metric tons burned up, then 3,000,000-6.000.000 grams of DU aerosol particles could have 
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becoiTO airborne over the battlefields— a huge amount. 

Contamination Model 

We can now prc^xjs© a plat^^ mod« of N)w veterans became ccsitaminated vwfli DU during the (^K 
War. it consists of a sequence of three steps: 

1 . Source— in aiocal area of a battlefield, hundreds of Wlograms of micrometer-si7a DU partides 
m&TB generated stK^er^ty by cannon fve fr«n US. airpfanes wnd fante ai concentrated tcMmaScwis of 
armor. Thermal coiunms from burning tanks vdiides then carried these locafized plumes of DU 
aer<^d p^id^. 

2. Olspersa!— Clouds of OU ao'osol partides were di^rsed far and wide by wind action o^r 
the b^efieid and, based on the KAPL measurements, the fallout of these uranium microisartidse 
could be to 25 mites (42 ten) or mwe (Ref. 11). 

3. Inhalation and Ingestion— Unprotected U.S. service persdmal t^trid inhsde and mgest 
huge numbem of DU partides into their lungs and bodi^, whem much of the DU could become absorbed in 
vital org^ and bones. The K^RP bioidnetic model expl^ns how uranium aerosol p^des cten enter the body 
and become ^^rbed (Ref. 29). 

The U.S. Army and the Department of Veterans Affairs have shown an unwillingness to investigate 
health issues assodated with the toxicity and radioacdvity of inhaled and ingested DU aerosol partides that 
have become absorbed in the body. Both have refused to test i^e numbers of veterans for toe presence of 
DU in their bcxfies; so tor only a h^dfui have tested. According to Laura Banders, as of January. 1995. 
at least 45,0(X) sddiers deployed to the Persian Quit during the war are suffering from symptoms connected 
with their savice (Rel. 37). 

Workers tn DU industrial processing plants and people living in communities surrounding these plants 
also have been contaminated by fallout of OU partides (Ref. 22). How rapidly contamination takes place 
depends on toe magnitude of the airborne concentration and partide size cf the uranium dust. The smaiier 
the partide, the easier it can enter the body. 

in written testimony prepared for a 1982 New York State hewing or^ NL Industries, Dr. Cart Johnson, a 
prindpal investigator of the National Cancer institute FYqect. stated that some of the workers at the NL plant 
had concentrations of uranium in their urine as high as 30 picocuries/liter (77 microgranns of uranium^iter). He 
said this concentration lev^ indicated a very heavy body iHirden of uranium (Ref. 38). 

How the U.S. Military Views the Safety of DU Munitions 

In a tetter to Senator Sam Nunn, a represwtative of the U.S. Air Force staled, “...these projectiles are 
no more h^ardous to store, transport, or employ than those composed of lead or copper' (Ref. 39). This view 
is echoed in toe U.S. ^Vmy report to Congre^ that states. “The health risks associated with u«ng DU in 
peacetime are rrtinimal. This indudes risks associated with transporting, storing and handimg intact OU 
muniticms and armor during peacetime” (Ref. 40). 

Neitl^r the Air Force nor the Army has publldy presented an an^ysis of the healto risks to elders and 
to others vtoo inhale or ingest radioactive fallout partides of DU, or the health risks of Irving in an environment 
contaiitinated with OU after these munitions have been fired— these are the real safety issues they ignore. 
Furthermore, a Genera! AccxHJnting Oftice report to Congress states. “...Army offid^s belisve toat DU 
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protective methods can ba ignored during battle and other life-threatening situations because DU-related 
health risi® are greatly c«itweighed by Hie risks of corrtsat“(R 0 f. 41). 

The Army must know ^at it wcsjld be exlr^neiy (fifficult to provide breaking masks tfiat can effidently 
remove £di of the respirable DU parbdes from air breathed by sddiere. Even if highly efficient air filters are used 
by tro<^, thdr surroundings wi!i still be contaminated. The surface of ttie ground, v^etafion, equipment, 
unifom^ and other g^mente contaminated wtto DU partlctes wfi become seamd^ soisces of airborne DU 
aerosols whenever they are disturbed or moved, thereby presenting an insurmountable radiological 
containment and decontamination problem on the battlefield. 

In tee ^Pt report. {Ref. 42) tee Army judges it an acceptable risk if its p^scmnd imxme exposed in an 
unprotected fashion to tee combustion products of fired DU munittons on tee b£ritiefieid or elsewhere. This 
report contains much technical information about DU. but many of tee assertions and conclusions in the report 
are not supported by tee technic^ ahd sctentific data presented. A rebuttel te tee AEPt r^K»l pointing out 
some malor inccmsistendes m the Army report has been publisf^ by the Mtiltary To>dcs R’oject (Ret. 43). 

Eiqsosure of U.S. SoMiara and illnaasas in Their Familim 

Ibir^-six U.S. soldiers, teduding 22 wite embedded fragments of DU in timr bodies, have sou^t or 
reported for medicai beatment {Ref. 44). They were in vehic^ hit by DU rraintti^. Another report states 
there were 35 casu^i^ and 72 wounded in aews of U.S. tanks and Bradley Rghtir^ vaftictes in so-c^^ 
'Iriendiy tire” indd^te (Ref. 45). TNs indudes tee 36 above and is the total numbw of service p^r^^el 
offidaily admitted to have been exposed to significant quantities of DU aerosol dusi and DU fregments dufteg 
the fighting. 

On an Dat^ne program, (Ret. 6) Sgt. OaryH Ctarfc describes how he and twelve ote^ w^e in an 
advanced position in tee desert when someone radioed them that 20 Iraqi t^ks were approaching his forward 
radar unit. He called for air support, and shortly a flight of A-10 Warteogs arrived and destroyed all of the tanks 
with OU-tipped 30'mm cannon rounds. 

Clark describes how he and the men with him were coughir^ and choking cm smoke from the burning 
tanks, but mixed with it was DU aerosol dust, whicte he and the others breathed. He has had chronic respiratory 
problems since the war and his daughter Kennedy was bom in September 1992 with purple welts called 
hemangioma covering not only face and body, but some intemai organs as weti. Kennedy has serious 
breathing problems and was bom without a thyroid. Clark stated that a geneticist told him teat he could have 
ingested some radiation and that it could affect sperm cells. Almost three years after his exposure to DU. 
Clark's urine tested positive for uranium. 

Army nurse 1st. Sgt. Carol Picou also is featured In the NBC docisTtentery. She and sewn oteer women 
in her medical team were in a forward position, ahead of tee main U.S. forces and surrounded by burning Iraqi 
tani® ^d x^ictes when they stopped and becairra exposed to DU from tee burning destroyed Iraqi armor. 
Doctor Thomas Callender of Lafayette, Louisiana has ex 2 umined Picou and said on the program teat her 
outcome bears a striking similarity to otear individuals who had exposures to ingested radioacfive elements. 
Picou f^s been gixren a medicai disctearge. 

The 7 medical (irersonnel with Picou and the 12 sc^diers with Clark probity becfvne contaminated with 
DU. These 21 soldiers are not included in tee official list of those recognized by the US. government as 
having been exposed to OU. Given the large tonnage of uranium penetrators in cannon rounds teat were fired 
CXI the battiefi^ds n Iraq and Kuwait. A is fikety that many thous^ds of other SK^diers ai^ became 
contaminated with OU. The U.S. Army and the Department of Veterans Affairs balk at giving urinalysis tests 
and In vivo” tests (whole-body counting of gamma rays) to measure the amount of DU in the lungs and other 
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body organs of Gulf War veterans. 

An astonishingly high rate of birth defects In the families of Gulf War veterans is especially troubling. For 
example, Laura Randers reports that the Veterans Administration conducted a state-wide survey of 251 Gulf 
War veterans families in Mississippi (Ref. 46). Of their <^ildren conceived and bom since the war. 67% have 
illnesses rated severe or have missing eyes, missing ears, blood infections, respiratory problems and ^sed 
fingers. Randers goes on to say that the birth delects are consistent with the effects of radiation from DU and 
infection from sand fly bites. Others blame experimental vaccines, chemical warfare pills, the insect repellent 
DEET and OTioke from oil w^l fires for causing birth defects. 

Conclusion 

We have shown how easily micrometer particles of DU can spread over a large region and poison many 
people both radiologically and chemically. The promotion and sale of DU munitions by U.S. arms manu- 
facturers (with U.S. government approval) and by other arms manufadurers to the armies and eiir forces of 
many nations will guarantee that in future conflicts thousands of soldiers on both sides will inhale and ingest 
acute doses of DU aerosols, and many in armored vehides struck by OU penetrators wilt receive dangerous 
doses of non-removable uranium shrapnel in their bodies. 

The human cost of using DU munitions in conflicts is not worth the perceived short-term advantages, 
especially if It results in U.S. veterans and others becoming ill and in genetic defects in their offspring. A 
comprehensive epidemiological study should be made of ail Gulf War veterans and their families, searching for 
evidence of residual DU in their bodies and for causes of genetic defects in their children. The health issues 
associated with DU munitions should be investigated and evaluated by independent medical and scientific 
experts separated completely from the Department of Defense, Department of Veterans Affairs, National 
Laboratories, U.S. military services and their contractors. 
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Mr. Shays. Thank you very much. Dr. Durakovic, you have the 
floor. 

Dr. Durakovic. Mr. Chairman, I welcome and am grateful for 
this opportunity to testify today. 

I am a doctor of medicine with a specialty in nuclear medicine, 
and I also have a doctorate, Ph.D., in nuclear biophysics. My entire 
scientific and professional life has been dedicated to radioisotope 
toxicology, in which capacity I served the Government of the 
United States for over 17 years, being the head of the Nuclear 
Medicine Department at Walter Reed Hospital, working for the De- 
fense Nuclear Agency, and later for the VA system. 

In 1991, 24 veterans were referred to my clinic in Wilmington, 
DE from the Ventnor Clinic in New Jersey because they were con- 
taminated with uranium in the Persian Gulf. If it was not for my 
clinic that encountered that population of 24 patients, perhaps we 
would not be sitting here discussing medical effects of uranium in 
the Persian Gulf because that was the first referral of the veterans 
who qualified for the Nuclear Medicine Clinic. Most of them in dif- 
ferent parts of the country were seen by general practitioners who 
have hardly any expertise in handling internal contamination. 

So due to the lucky circumstances, those patients were seen by 
me at Wilmington VA Hospital, and I took their story very seri- 
ously, indeed, because my exposure to uranium contamination pre- 
vious to that time was only with experimental animals, because I 
did lots of research in the experimental animals dealing with 
transuranium elements, plutonium, americium, and so on. My 
works had been published 25 years ago on uranium and 
transuranium elements. 

These soldiers presented with a host of clinical symptoms, rang- 
ing from respiratory ailments to renal disease. Some of those pa- 
tients underwent several surgical procedures to handle their kid- 
ney problems. Their problems also included hepatic, gastro- 
intestinal, and endocrine disease. Therefore, I simply focused my 
attention to the probability of symptomatolo^ related to the endog- 
enous incorporation of uranium in those patients, for which reason 
I took the very simple route of attempting etiological diagnoses in 
those unfortunate patients. 

Out of 24 patients, I dealt directly with 14 of them because 10 
did not show up for my follow-ups. My first line of action was to 
send them for the objective evaluation of the whole-body counting 
of radioactive uranium. Since our facility did not have the capacity 
to deal with the whole-body counting of endogenously incorporated 
radioisotopes, I sent them to the VA Hospital in Boston, where 
there was a whole-body counter, unfortunately outdated and not 
sensitive. 

Those patients underwent the whole-body counting with incon- 
clusive results. I suggested to the doctors of the VA Hospital in 
Boston to improve their methodology by buying more sensitive 
crystal, which they applied to the Department of Ilefense, and soon 
after, the work was discontinued under unexplained circumstances. 

Since whole-body counting did not yield any information about 
the etiological cause of my patients’ symptomatology, I suggested 
to the VA system that we go for another line of action about etio- 
logical diagnosis of their problems. I suggested that the patients be 
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sent to Sandia National Lab in New Mexico, where I am very fa- 
miliar with their work of uranium in the lungs. That has never 
been done. 

Furthermore, I suggested that urine samples be sent to the 
Radiochemistry Lab in Aberdeen, MD, and samples were collected, 
but they never reached Maryland, and they never reached Aber- 
deen Proving Grounds, so urine analysis is nonexistent. In the case 
of my 24 patients, there was only 1 urine sample that was ana- 
lyzed, with inconclusive evidence. 

So I consider it very mysterious, the disappearance of the sam- 
ples of the urine, which were very carefully collected and sup- 
posedly sent to Aberdeen Proving Grounds by the VA Hospital in 
Wilmington, DE. 

The third action that I proposed to the Veterans’ Administration 
was to do biopsy samples of the bone tissue of those patients be- 
cause we know that uranium can be easily detected by 
autoradiography or even by visualization of a single atom of ura- 
nium, which is a big atom, about one Angstrom in size. It can be 
seen by the specialized microscopic analysis. 

None of my recommendations was ever followed, and not a single 
patient referred to me has been analyzed for the etiological cause 
of their symptoms. Every conceivable road block was put in my line 
of management of those patients. I was ridiculed. There were road 
blocks, and there were obstacles throughout 7 years of my attempt 
to properly analyze the problems of those patients. I have to quote 
to you, although it is not my vocabulary or my dictionary, that the 
chief of staff of my hospital said it is “half-assed research.” And it 
was openly and obviously discouraged that any work done with 
them. 

Nevertheless, there was a Uranium Registry in our hospital, 
which consisted of taking blood pressures, temperatures, and the 
pulse rates, and perhaps in some cases, of the lung x rays, which 
really is far away from proper analysis of the patients for the deep- 
ly incorporated uranium. 

My plan of management has failed because of the total absence 
and total lack of interest on the part of the Veterans’ Administra- 
tion to do anything for those unfortunate patients, to analyze why 
they suffer from the host of the symptoms and what might be the 
role of uranium in the misery of those patients. Why it was done, 
I do not know; but I do know that I received several telephone calls 
from the Department of Defense suggesting to me that this work 
will not yield any meaningful information and should be discon- 
tinued. I have telephone numbers of the references if you desire to 
see them. 

Lost records is another thing, because samples of the urine dis- 
appeared but also the records of those patients disappeared, and 
they were found much later when pressure was put on the VA Hos- 
pital. 

Now, we are facing a big dilemma in the political, scientific, and 
professional environment of the United States of America. Is ura- 
nium responsible or a real objective cause of a part of the disease 
of the Persian Gulf veterans, or is it not? The question is very sim- 
ple, and it can be very simply addressed. 
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The only thing to do is to do a proper, objective, expensive anal- 
ysis of the samples of those patients, which has to be conducted not 
by the charlatans which are present in the Veterans’ Administra- 
tion’s offices with the big names of the Gulf veterans uranium 
groups and clinics and so on and which are populated by people 
who have no basic knowledge of radiation toxicology, nuclear medi- 
cine, or internal incorporation of radioactive uranium. 

Now, if uranium is analyzed by these objective methods, we will 
be able to say whether those patients are related to uranium in 
their symptomatology or they are not. The studies are very expen- 
sive, but I think our country owes it to the veterans who served 
in the Gulf 

I was a commander of the 531st Army Detachment in the time 
of Desert Shield. At that time, when I was deployed for the Desert 
Shield operation, everybody knew my qualification as being an 
international expert for uranium and transuranium elements. No- 
body volunteered to me the information that my expertise might be 
needed in the Gulf because of the possible use of depleted uranium 
shells. 

I am not questioning it, but I am just saying that we can easily 
answer the question of the relationship between uranium and the 
Persian Gulf sickness if we take this issue seriously and if we ana- 
lyze in this country what is the probability of a connection between 
uranium and the symptoms. 

This country has the capacity. It has sophisticated laboratories. 
It has professional people who are at the highest level of expertise, 
and there is absolutely no excuse not to proceed with my method 
of management. 

Total lack of etiological diagnosis, in my opinion, is a shame for 
all of us because I know for a fact that the soldiers of 144th Trans- 
portation Company of New Jersey who worked on those tanks in 
Saudi Arabia, they never have been informed about the probability 
of radioactive isotopes in their environment. They never wore pro- 
tective clothing, never wore the masks, and never wore the 
dosimeters. 

Battle-damage assessment team came in the summer of 1991 to 
Saudi Arabia, and they were dressed like astronauts, having so- 
phisticated detecting instruments and detecting 0.6 to 1 Rad in one 
single measurement in those tanks, which is a very high dose. But 
the veterans were not informed that they were in a radioactive en- 
vironment. 

I am going to conclude my statement at this point with an em- 
phasis that oppression has been exercised in the Veterans’ Admin- 
istration system against professionals like myself who wanted to 
come to the end of the story, and I am going to quote President 
Thomas Jefferson, who said: “I swear upon the altar of God eternal 
hostility toward any oppression over the mind of man.” 

I think we should take heed of the great President Jefferson, and 
try to eliminate obstacles to the proper diagnostic management of 
the Gulf veterans who have been exposed to depleted uranium. 
Thank you, Mr. Chairman. 

[The prepared statement of Dr. Durakovic follows:] 
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Medical Implications 

During the Persian Gulf War, Depleted Uraiiium was used in anti-tank annor piercing 
projectiles and in t^ armor plating to m^^-ease. respectiv^y, penetration capability and 
resistance to penetration. DU is stUl very radiotoxic and is lughly pyrogenic when ignited, 
which happens when artillery shells are fired. The intense, searing flame caused by 
ignition of tile uranium not'only aids in penetration of tank armor, but also liberates the 
uranium into the emnronment making it available for internal contamination via inhalation 
and ingestion. Tuiks made of DU armor and hit by DU shells also ignite in this vt^y 
creating the same effect i.e. friendly fire. 

Depleted Uranium enters the body via inhalation, ingestion, and absorption through open 
wounds or bnbedded shrapnel Uranium is water soluble and cmi be transported 
throughout the body. The idpha particle released by decay of the uraaium atom gives up 
its large amount en^gy in a ^stance no larger than a couple of microns. Causing breaks 
and ionization of molecules, it is capable of destroying proteins, enzymes, BNA, and 
dama^ng DNA in many difiTerent wa^, including double strand breala. This kind of 
damage In the reproductive organs can lead to genetic hazards can be passed on 
from generation to generation. Soluble uranium compounds cause mainly chemical 
dtunage to the proximal convoluted tubules of tiie kidney. DU is incorporated into bones 
where it can have hemaiopoetic eSecls as wdl as causing leukemia. In the lung, DU 
damages the alveoli. Since DU can cross the placenta, it can create massive problons for 
the radiosensitive tissues of the fetus. Damage to the ferns may lead to somatic 
malformations including shortened limbs, d«nage to the CMS, cardiovascular, and 
muscular problems. Other effects assodated with DU poisoning arc: emotional and 
mental deterioration, fetiguc, loss of bowel and bladder control, as well as numerous 
forms of cancer. Such symptoms are increaan^y showing up in Iraq’s children and 
among Gulf War veterans and their offspring. Depleted Uranium also has physiological 
effects associated with its heavy metal properties. Although most of the ingested DU will 
be excreted through urine or feces shortly after exposure, a significant quantity of DU will 
remain in the body. Because of the chemical and radiological toxicity of DU, the small 
number of particles trapped in the lungs, kidneys, and bone greatly increase the risk of 
cancer and all other illnesses over time. These small amounts of DU left in the body are a 
constant source of low-level radiation that damages cell siiucture. Tons of DU were left 
in the Gulf region in the fonn of spent munidons and destroyed tanks which allowed DU 
to enter the air. water, and reside on the ground, thereby becoming part of the food chaia 
In this way, DU wiU continue to plague the health of the people both Iraqi and American 
who remain in the region for many decades. 

According to the results of a survey of 10,051 GW veterans, conducted by Vic Sylvester 
and the Operation Desert Shicld/Desert Storm Association between 1991 and 1995, 82 ®/e 
of GW veterans entered captured Iraqi vehicles. This would suggest that 123,000 soldiers 
have been directly exposed to DU. 
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In 1991, 24 soldiers from the i44th ’^BWpo^tion and Suj^Iy Co., New Jers^, were 
referred to me by Venmor Clinic in capacity as Chi^ of Nuclear Medicme, VA 
Medical Facility, Wilmington. DE. Ail of tbc veterans were referred to me fbr the opinion 
and diagnostic assessment of thdr DU body burdea bfy expertise is in the iatemal 
coRtanunaticm of radioisotopes and I ’sws the wdy pj^ished research.®: la the federal VA 
system with research on trat^uranic elements sx the time these soldiers w<xo referred to 
me. Although 1 personalty served in Operation Des®i Shield as Unit Commander, 
expertise of internal contan^tion was never used because we were never informed of tl^ 
intetKied use of DU prior to or during fee war. 

The research on the eShets of ^suranic e!®ncnts in the human sy^em i$ not w%ll hnovm 
as prior accidents have dealt with many isotopes (Chernobyl) and the Persian Gulf War 
de^s with only one actinide, i.e., uranium. 

From January 1991 imtil Au^st 1991, these soldiers were on a tour of afilve <toty in 
Saudi Arabia and after the ground war started were located at the KKMC, iGng Khahd 
Military Camp, where it was their duty to ui^oad battle damaged MAIA ta^, Bradleys, 
and M113 tai^s destroyed by DU arra<^ piercing shells from fneadly fire of helicopters, 
airplanes, and other tanks. The soldiers worked on these tanks During tius time, soldf®^ 
constant co.ntact with these veMcles. Those that were requited to receive fee 
actually lived very near them, ate htneb on top of them, and cooled themselves inside of 
them. They had been told not to let anyone jfeotograph or take souveim from them so 
they kept the tanks close at hand. On Mardi 10, 1991, a Battle Dam^e Assessment 
Team dressed m fell radioprotective ctotiung arrived, stating that they were feom 
Washington to assess the radioactivi^ of specific tanks. They reviewed the tanl^ for feur 
day^ felly dressed in the 90 degree temperatures. At the conclusion cf fee assessment, 
the soldier in charge of the crew, required to move the equipment, was told that the tanks 
were “hot”, to mark them ^th the atomic synfeo) and not to let people go near them. The 
Assessment Team had detected .26 to 1.0 rad inside the tanks. Afier feat evalu^lon, fee 
soldiers were told lo cover the tanks wth tarps and not to photograph them. The Team 
stated that the tanks were not dangerous to those required to work in their environment. 
One soldier was ^ven an outdated dosimeter which began to detect radiation right away 
despite the fact that it was long past its expiration date. 

My diagnostic strategy consisted of their r^btral to the VAMC of Boston to the 
internationally known expert on low energy detection of internal contarainalion, Dr. 
Belton Burroughs who with Dr. Datdd Slingerland performed whole body count of 
Uranium 238 or. several of the referred veterans. It was found by a rather insensitive and 
outdated whole body counter that 14 of the 24 patients tarred contained decay products 
of radioactive uranium. On the basis of this more sensitive equipment, specifically a 
Germanium crystal was applied for the prefect whltfe was then temtinated. .Ml work that 
was conducted on behalf of DU contamination was coordinated tiirough the Persian Gulf 
Registry of the Wilmington VA hospital. All r«»rds were subsequently lost. 
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Spectroscopic Anal^is 

The urine samples of these same patients were sent to the US Army Radioehemistry Lab 
in Abo-deen Maryland. Again, some samples never reached the lab and the results of 
^ose that did were supposedly lost. 

According to my experimental research <mi lab animals and extensive review of die 
literature, uranium can hardly be detected by the external methods including whole body 
counting and urine analysis. Thwefore I recommended that the veterans should be sent to 
the SANDIA Nation^ Labs in AJbuquen^, NM whi^ specializes in the putmonaiy 
pathways of contamination with tranauraoic elements. 

Furthermore, an objective analysis in the main site of uranium incoipor^ion which is the 
skeletal system, should be p^ormed an autoradiographic analyas of the skeletal 
deposition of uranium by the bone necropsy specimens. 

Neither of die above recommendations were followed because no one took the veterans' 
illnesses seriously. Two of the 14 soldiers have died since returning from the Persian Gulf. 
A recommendation for autopsy which should have included autoradiographic arudysis of 
the skeletal deposition of uraiuum, was ignored. 

The 144ih Transpoitaiion and Supply CX) has since been scattered all around the United 
States, making it impossible for ui^ed tesHi^ and analysis. 


Due to the current proliferation of DU vweaponiy, the battlefields of the future will be 
unlike any battlefields in history. Since the eSecta of contamination by uranium cannot be 
directed or contained, uranium's diemical and radiological toxicity will create 
environments that are hostile not onty to the heahh of enemy forces but of one’s own 
forces as well. When rdcased, DU aerosol partides are carried on the winds, their range 
as fallout virtually unlimited and as th^ migrate contaminate air, soil, and water. So 
released, it is available for uptake by humans via inhalation, ingestion, or absorption. In 
such a toxic environment, fighting perscmncl will find themselves victims of their own 
weapons as well as those of the enemy. Due to the delayed health effects from internal 
contamination of uranium, injury and d^h will not always be immediate to the battle, but 
will remain lingering threats to “survivors” of the battle for years and decades into the 
future, The battle field will remain a killing zone lottg after the cessation of hostilities. 
Environmental contamination will Unger for centuries posing an ongoing health threat to 
the civilians who reclaim the Imd and subseq uent ge nerations. 
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Mr. Shays. I thank all three of our panelists. We have really not 
focused in on, and this is the 10th hearing we have had, on biologi- 
cal agents or depleted uranium for a variety of reasons. So this is 
somewhat new territory for us. 

My understanding of depleted uranium in the theater is that we 
see it in two ways. We see it in the shells, the projectiles. The de- 
pleted uranium was almost really the spear on the shell that pene- 
trated the armament and then when it could penetrate through the 
shell itself, would explode and cause the damage. 

And my other understanding is that the depleted uranium is also 
used on the armament, in particular of the tanks and some of the 
other vehicles in the theater. So far, am I on target? 

Dr. Durakovic. Yes. 

Mr. Shays. Now, depleted uranium is the term we use. Describe 
to me where we get the depleted uranium. 

Dr. Durakovic. Well, first of all, I really do not deal with termi- 
nology like depleted uranium because, as a medical doctor, I deal 
with terminology of uranium. 

Mr. Shays. OK. 

Dr. Durakovic. All isotopes of uranium, 238, 235 

Mr. Shays. I am going to have you slow down. 

Dr. Durakovic. I am sorry. All isotopes of uranium, 238, 234, 
235, are alpha-emitting, radioactive isotopes. “Depleted” really 
means a concentration of Uranium 235 and 234 in the entire bulk 
of uranium, which has to be enriched to the point of utilization in 
nuclear weapons or nuclear reactors. Uranium exists all over the 
planet Earth as uranium ore. As we know, we live in a radioactive 
environment, but that Uranium 238 is not capable of producing 
and sustaining a reaction that would feed reactors for nuclear 
weapons. For that reason, it has to be enriched by Uranium 235 
and 234. 

“Depleted uranium” simply means a concentration of highly fis- 
sionable Uranium 235 and 234 is diminished to a certain level in 
the specific bulk of uranium, if I can be as simple as I have been. 

Now, we are talking about radioactive isotopes with a long half- 
life and alpha-particle radiation. Alpha particles are the heaviest 
particle produced in nuclear reaction, and in the case of uranium, 
we deal with an incredible phenomenon that is unique in the his- 
tory of mankind. 

I am very grateful for your question because it leads us to a bet- 
ter understanding of the problem. Uniqueness of uranium incident 
in the Gulf war is that it is the single, largest mass contamination 
by a single isotope. Hiroshima and Nagasaki was mass contamina- 
tion with 440 radioisotopes which are produced in a nuclear explo- 
sion. We know that Chernobyl is not a nuclear weapon; it is reactor 
producing about 440 radioactive isotopes. So these are mass-con- 
tamination scenarios in which many isotopes are implicated. 

The Gulf war is the first case in the history of mankind where 
we have one single isotope responsible for mass contamination. 
What happens in the bodies of the human beings or animals where 
uranium enters? Whatever 

Mr. Shays. I do not want you to go that far yet. I just want to 
understand. Mr. Dietz, am I saying your name correctly? Is it 
Dietz? 
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Mr. Dietz. Pardon me? 

Mr. Shays. Am I saying your name correctly when I refer to you 
as Mr. Dietz? 

Mr. Dietz. Yes. 

Mr. Shays. I am about as big a generalist as you can get. My 
daughter knows more than I know on these issues. I guess that 
should not be surprising; she is a high school student. I just want 
to first understand kind of the framework I am working in. Maybe 
depleted uranium just has — my concept of depleted uranium is ba- 
sically the uranium that comes out of a nuclear plant after it has 
spent nuclear energy. Now, is that what — I should not be think- 
ing — 

Mr. Dietz. The depleted uranium arises from the gaseous-diffu- 
sion plant when the natural uranium, which is also more than 99 
percent Uranium 238, is transformed by chemical action into ura- 
nium hexafioride and then passed through barriers; and this is a 
physical process for enriching the U-235. 

Mr. Shays. But is depleted uranium that basically exists because 
it was used for something else first? 

Mr. Dietz. That is right. 

Mr. Shays. OK. It is a waste material, in a sense, of something 
else. 

Mr. Dietz. I think a way to picture this visually is to think of 
a stream of uranium hexafioride gas going through the diffusion 
plant. The enriched goes in one direction, and the tails, what is 
called the “tails,” which is the depleted uranium, goes in the oppo- 
site direction. 

Mr. Shays. That value of depleted uranium, is it is extraor- 
dinarily dense? 

Mr. Dietz. It is 1.7 times as dense as lead. 

Mr. Shays. But not as heavy or 

Mr. Dietz. Well, the density would be the grams per cubic centi- 
meter. 

Mr. Shays. So it would be a heavier material. I guess what I am 
getting to — I do not guess; I am — depleted uranium is relatively in- 
expensive, expensive? 

Mr. Dietz. We have in storage now I think something like 
600,000 metric tons of depleted uranium in the form of hexafioride. 

Mr. Shays. The bottom line is it is very cheap. 

Mr. Dietz. It is coming out our ears. 

Mr. Shays. And the military determined that depleted uranium 
had tremendous strategic value to them in the sense that it was 
a material that could penetrate most of the armament. 

Mr. Dietz. The uranium is a very dense material. It can be hard- 
ened by adding three-quarters-of-a-weight percent of titanium to it 
to make it superhard, made into a long, thin rod fired at very high 
velocity so that when it hits a solid object like a tank armor, which 
is basically mainly iron, it undergoes almost an instant, very high 
rise in temperature, and because of its pyrophoric nature, it starts 
to burn or oxidize extremely rapidly, almost explosively, and when 
that happens, you get these micrometer-sized particles. A 5-mi- 
crometer particle can be breathed into your lung and can stay there 
for many, many years. 



146 


Mr. Shays. But the Army has it in its shells for penetration, but 
it also has it on the vehicles themselves for armament. Correct? 

Mr. Dietz. Well, it is the optimum penetrator. 

Mr. Shays. OK. It is a penetrator, but it also is a stronger mate- 
rial for shield. 

Mr. Dietz. Tungsten is a substitute, but it does not have the 
pyrophoric nature of uranium. What happens is that “pyrophoric” 
means that when it burns, it 

Mr. Shays. You are telling me something I am not up to yet. I 
do not want you to get ahead of me here. 

Mr. Dietz. OK. 

Mr. Shays. I just asked a question. The simple question was — 
I want to get on to the next one. It is not a big answer. 

Mr. Dietz. OK. 

Mr. Shays. It is used as a shield on our vehicles as well. Correct? 

Mr. Dietz. Yes. 

Mr. Shays. OK. So you have it used as a penetrator and as a 
shield. Now, in the course — this is your area of expertise. When the 
Army sought to do this, when we moved in this direction and we 
saw the value of it, certainly the issue of safety was looked at then, 
what got by us, if, in fact, depleted uranium is the threat that you 
consider it to be? 

What I am trying to just nail down — see, I guess I am looking 
for motives here, and if I were in the military and I considered this 
an absolute essential use, I might be a little less inclined to see if 
there was a negative associated with it; and if there was a negative 
associated with it, I might want to not just come to grips with it 
because the implications can be quite significant. 

I may be going down a road that I am going to say goes nowhere, 
but I am willing to just consider this for a second. So all I am ask- 
ing you now — ^you are both experts in the field. Correct? You knew 
depleted uranium was used for military purposes. Was there a 
group within the scientific community that said this ain’t a good 
idea? 

Mr. Dietz. I do not think so. I do not know who made the deci- 
sion to use depleted uranium munitions, because all the bad things 
about uranium from a health standpoint were known long, long be- 
fore the Gulf war began. I think it is used basically because it 

Mr. Shays. I know why it is used. I want to know how it got to 
be used, and I want to know if we went through a process, and you 
are not going to be able to answer that question 

Mr. Dietz. I do not think I can. 

Mr. Shays [continuing]. That we went through a process of deter- 
mining that it was totally safe. I just want to determine whether 
you have the capability on your expertise to answer that question. 
Are you aware of the process that got us to the point where we 
used depleted uranium? If you are 

Mr. Dietz. I am not aware of the historical 

Mr. Shays. OK. That is fine. 

Dr. Durakovic. I am aware of it, and that is one of the reasons 
why we have a free United States of America today. In the 1940’s 
German scientists suggested to Hitler to use uranium for the pro- 
duction of nuclear weapons in their research. Hitler used it because 
he was convinced by his generals that uranium can be used as an 



147 


armament in the German tanks, and they, indeed, used uranium 
from the mines of Yoachimstaal in Czechoslovakia in the German 
area, and they used that uranium to reinforce the German shield- 
ing of their tanks. 

So, use of uranium in the shielding of the tanks is not new at 
all; it goes back 50 years. 

Mr. Shays. OK. That is good to know. Are our soldiers — hold on 
1 second. What I think I am going to do is do a little more research 
myself on how we got to where we use it. My antenna goes up 
when I get into an issue like this because the implications of what 
you gentlemen are saying have tremendous consequence. 

If, in fact, our soldiers have been harmed by depleted uranium, 
that potentially says a lot about what we have to look at, and it 
says a lot about protocols within the military. One of the protocols 
we know in the military is that they did not — it is my under- 
standing; I may be corrected later on, but they did not notify our 
soldiers of the consequence of depleted uranium, and now they are, 
but they did not then. And some of this boggles my mind, I mean, 
if that is the case. 

So let us just get a little bit more to your expertise here. Have 
both of you treated or examined Persian Gulf veterans? Mr. Dietz, 
you have not. 

Mr. Dietz. No. 

Dr. Durakovic. I have examined the veterans; yes, they were my 
patients. 

Mr. Shays. OK. Mr. Dietz, your point was to show us — in your 
testimony you gave us other examples of depleted uranium where 
there was a concentration of it and the consequences of that, and 
your testimony, as I gather, is to say that was bad. What we have 
here in the concentration of depleted uranium in the Persian Gulf 
was even worse. Is that a fair? 

Mr. Dietz. Yes. It is many orders of magnitude worse than the 
problem at Albany. 

Mr. Shays. And that leads you to come to what conclusion? 

Mr. Dietz. The only conclusion that I can come to is that this 
is a truly wonder weapon. The analogy that can be given is that 
it is as effective against destroying tanks as a machine gun was in 
World War I against infantry soldiers. 

Mr. Shays. OK. We know that, but we also know it has a nega- 
tive side effect. 

Mr. Dietz. I am sorry? 

Mr. Shays. We also know there is a negative side effect. 

Mr. Dietz. Absolutely. There is a negative side, and I think the 
military is overlooking the negative side. 

Mr. Shays. OK. Well, maybe what I will do is Mr. Sanders will 
get into other areas, and then I will come back. 

Mr. Sanders. Thank you, Mr. Chairman, and I share your con- 
cerns about depleted uranium, and that is a whole, huge issue 
which I think we need to get into, but what I would like to do is 
just speak to the Nicolsons for a moment. 

Dr. Nicolson, one of the interesting aspects of your testimony is 
that you talk about actual treatment, and we have not heard a 
whole lot of that discussion here. Now, as I understood from your 
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testimony, you said that you have treated several hundred Persian 
Gulf vets. Am I correct in remembering that? 

Mr. Nicolson. Several hundred have been treated. We do not do 
the treatment ourselves. We are a diagnostic institute. We do the 
diagnosis. We go to the primary-care physicians who then treat the 
patients and we do followups with the primary-care physicians. 

Mr. Sanders. Based on your diagnosis? 

Mr. Nicolson. Based on the diagnostic tests that we perform. 

Mr. Sanders. OK. And can you tell us the results of the treat- 
ments of the people that you referred to primary physicians, how 
successful or not successful have those treatments been? 

Mr. Nicolson. I actually showed you some of that data. We have 
in press in a medical journal the results from 170 patients. Sev- 
enty-six of the patients were positive 

Mr. Sanders. “Positive” meaning production of symptoms? 

Mr. Nicolson. Positive for the infection that we have discovered, 
the mycoplasmal infection. Seventy-three underwent treatment. Of 
the 73 that underwent treatment, 58 are now considered to be re- 
covered and are now back on active duty. They may not be cured 
from this illness, but at least they have recovered to the point 
where they can perform at their level for their job description. 

Mr. Sanders. So what you are saying is, in terms of the treat- 
ment that you have recommended, 58 out of 73 have seen signifi- 
cantly positive results. 

Mr. Nicolson. That is correct. 

Mr. Sanders. Now, given the fact that we have an estimated 
70,000 vets who are hurting, that is a pretty interesting and impor- 
tant result. Have those results been confirmed by others? I mean, 
are people going to argue with me and say, no, that that is not the 
case? 

Mr. Nicolson. The diagnostic results have been confirmed by a 
certified diagnostic laboratory, Immunosciences Laboratories, in 
California. We are in the process or arranging to train DOD sci- 
entists to perform the types of tests that we perform. 

Mr. Sanders. OK. Now, given the fact that everybody in the 
DOD and the VA is concerned about this problem, what has their 
response been to your approach and the apparent, what you are 
telling us, very strong, positive success that your diagnosis has 
had? Is that being replicated elsewhere now? 

Mr. Nicolson. I would say they first ignored us or ridiculed us. 
Then I think our success, particularly the patients that went to the 
Walter Reed program and did not recover from their illnesses, but 
began to recover on these multiple cycles of antibiotic therapy. 

They have begun to take a renewed interest, I think, in what we 
are doing, and it is still, I guess, at that point now that they are 
very interested in the types of tests that we are running and the 
types of therapies that are allowing not only the soldiers, the vet- 
erans to recover, but their family members who are symptomatic — 
we have a large frequency of illness in families of Gulf war vet- 
erans as well. 

Mr. Sanders. After this panel testifies, we are going to be hear- 
ing from the VA and the DOD, and I am going to ask them specifi- 
cally how they have responded to your work. What are they going 
to tell me? 
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Mr. Nicolson. Well, I think they will tell you that both Nancy 
and I have addressed the DVA and the DOD in Washington several 
times over the span of a few years. They have taken an interest 
in what we are doing. They are making plans to send individuals 
out to our laboratories to be trained in this, but they have also 
tried to perform some of their own tests, but unfortunately they are 
using 1960’s technology in their own tests that they are per- 
forming, and I do not think they are going to come up with any- 
thing. This is not the approach that is necessary. 

We want to bring them up to speed to use state-of-the-art, diag- 
nostic procedures for these types of illnesses. They are very difficult 
to diagnose. 

Mr. Sanders. So am I hearing you say that they are interested 
in the work that you are doing, but they have not in their own labs 
been able to replicate what you have done? 

Mr. Nicolson. They have not shown up in our laboratories yet. 
When they show up, we can train them, and then we can make 
sure that they replicate the type of data that we are finding rou- 
tinely. We have trained diagnostic laboratories, and they are repli- 
cating our data, so I do not think it could be said that it has not 
been replicated. It has not been replicated by DVA and DOD sci- 
entists — that is true — because they have not come to be trained. 

Mr. Sanders. In your judgment — let me ask you this. Who is 
treating, in this country today, how successful are we in general in 
treating Persian Gulf illness? Is the VA and the DOD successful? 
Do they have any protocol which seems to be working? 

Mr. Nicolson. I think you will have to ask the DOD and the 
DVA that question. It is my feeling from discussions with various 
physicians who are now treating Persian Gulf war veterans and 
their family members, using the protocols that we have established 
as effective, is that they are gaining ground in this area, but I have 
to again stress that this is a subset of patients. This is not every 
patient, because as you have heard, some patients may have 
radiologic exposure, some may have chemical exposure, some may 
have biologic exposure, or combinations of them. 

And, in fact, some of the veterans who have testified to this com- 
mittee earlier have come to us, we have tested their blood, and 
they have turned out to be positive and their spouses who are now 
ill have turned out to be positive and their children who are now 
ill have also turned out to be positive. 

Mr. Sanders. In talking to veterans in Vermont, and I think the 
answer around the country would be the same, what they are say- 
ing is that we are hurting, and even if there is not 100-percent 
guarantee that a new type of treatment might work, if it is not 
going to hurt us more we would be willing to gamble. Let us see 
what is going on out there. 

So my first question in that regard is, are there side effects? Is 
your treatment and approach risky? Can it cause additional prob- 
lems? 

Mr. Nicolson. The approaches that we have proposed are stand- 
ard medical procedure for the treatment of chronic infections. They 
are really no different than the treatment of Lyme Disease, for ex- 
ample, and other chronic infection. So I would say that these are 
pretty standard procedures. The antibiotics that we recommend are 
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pretty standard antibiotics. Not every antibiotic will work, so it is 
not a placebo effect. 

Mr. Sanders. I mean, we understand not everything works for 
everybody, but if somebody were to say, in response to your treat- 
ment, “Well, we do not want veterans to be guinea pigs. You know, 
we do not want vets to be sent there and come back a lot sicker 
than when they started.” How do you respond to that? 

Mr. Nicolson. Well, I think if they are tested and they are found 
to be positive for these chronic mycoplasmal infections, and they 
have systemic or system-wide infections, they should be treated. 
That is standard medical procedure. 

Mr. Sanders. And, in your judgment, they are not going to be, 
no matter what the result may be, they are not going to be worse 
off than when they started. 

Mr. Nicolson. Well, from what we have seen, they slowly re- 
cover. 

Mr. Sanders. Right. But what I am trying to get at is if some- 
body argued — I mean, there are treatments out there — if somebody 
was dying of AIDS, for example, and we tried a radical therapy, it 
is possible that that might accelerate their death pattern. Correct? 
But one might say. Well, what is the risk? The person was going 
to die anyhow. What I am suggesting is that what I am hearing 
you saying is you do not see that your treatment will make people 
worse off. 

Mr. Nicolson. No. I mean, the only thing that we see in our 
treatment is that there is a transient worsening of the signs and 
symptoms due to the Herxheimer Response, and this is a very com- 
mon response when an individual who has a chronic infection is on 
antibiotics, and that usually passes within a few weeks, and then 
they start to slowly recover. But the whole therapy can take up to 
a year. There are multiple cycles of antibiotics required. 

Mr. Sanders. Can you give me some examples of people or kinds 
of treatments, perhaps other than your own approach, which seem 
to be having some success? 

Mr. Nicolson. Other than the approach that we are taking? 

Mr. Sanders. Yes. 

Mr. Nicolson. Well, for individuals who have their primary 
problem as chemical exposures, there are a number of treatments 
to rid these chemicals from the body. There are a number of treat- 
ments to block the effects of the chemicals and so on. For those 
that have biologic exposures, we have to identify what type of 
agent is involved; otherwise, we really do not know the approach 
to use. If we identify a particular microorganism that is involved, 
whether it is virus or a bacteria-like microorganism, then the treat- 
ment is really quite different. 

If it is, for example, a mycoplasmal infection, or a bacterial infec- 
tion, then there are certain antibiotics which are fairly standard 
procedures for use against these types of infection. So we are really 
not talking about anything that is out of mainstream medicine. 

Mr. Sanders. In your judgment, and I know this may be a little 
bit askance, a little bit aside from your area of expertise, do you 
believe in the concept of multiple chemical sensitivity? 



151 


Mr. Nicolson. Yes, I do, and we have seen examples of that ac- 
tually; hut this is not a concept that is well accepted by everyone 
in the medical profession. 

Mr. Sanders. Right. We are more than aware of that. 

Mr. Nicolson. Nancy also wanted to mention something. 

Mr. Sanders. Nancy, did you want to 

Mrs. Nicolson. Well, the Multiple Chemical Sensitivity Syn- 
drome does not explain the contagion that affects the families. 
Now, it is possible, if family members came in contact with gear 
that was brought back by a veteran and if the family member came 
in contact with such gear, they could develop multiple chemical 
sensitivity, but that does not explain the numbers of soldiers be- 
coming sick. 

So you would have to look for a biological agent, whether it 
would be endogenous to the area in the Middle East, because there 
are probably combinations of agents there, or as a result of some 
of the weapons that we have been told Iraq possessed. And we have 
to deal with the fact that given the mindset of the Iraqi Govern- 
ment at the time, they would have used multiple weapons in com- 
bination. 

So it is a horrible concept to have to deal with. I feel that our 
Defense Department has been backed into a corner because this is 
the aftermath of years of cold war policies. What was then the So- 
viet Union and the other superpowers were engaged in biological 
weapons research. In fact, in the early 1980’s, John Deutch rec- 
ommended the buildup of biological weapons in the United States. 

So what I am saying now is that we need to get past the cold 
war. We need to acknowledge that there is a strong possibility that 
many governments were involved in weapons research like this and 
that no one is going to win this war unless we are bold enough, 
like the eagle on the flag, to come forward. I believe the United 
States will lead the way, and other countries will follow suit. I 
think it is time to stop blaming the Defense Department of this 
country and other countries, but it is the fear factor, the honor, and 
the embarrassment, and we still have a problem. 

The International Monetary Fund noted last week that there is 
a 20 percent increase in chronic, infectious disease around the 
world. This is going to have economic repercussions. So the 
nitpicking that has gone on in the scientific community has to stop. 
I think the onus is on the scientific community who went ahead 
with ill-advised experiments. I am sure the scientists assured the 
military sector that they could control weapons like the biologicals, 
but the fact is they cannot. Of all the weapons involved, the biologi- 
cal weapon is the most serious. It is difficult to detect, impossible 
to contain. 

So it is my feeling that we can conquer this problem if the De- 
fense Department would be allowed to tell the truth, and that is 
the problem. They are in a very difficult position because of out- 
moded policies and because of embarrassment. 

Mr. Sanders. The bottom line, what you are saying is that you 
believe that the increase in infectious diseases is related to the 
work done on biological weapons. 

Mrs. Nicolson. Partly in relation to testing of biological weapons 
around the world. Those of us in the science community, know who 
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they are. We know which scientists have done this. They are afraid 
to come forward because they really thought they were doing the 
right thing at the time, but the science community needs to be 
scrutinized. I blame the global science community for this problem 
because they should never have developed these weapons. It is very 
simple. 

You have what was then the Soviet Union, which was actively 
engaged in biological weapons research, it forced us to follow this 
race because no one was thinking. No one was thinking. So I think 
we need better cooperation between the defense science sector and 
the civilian science sector, and I think pointing fingers and assess- 
ing blame is not the way to go. We have to take care of our soldiers 
and the people on this planet. 

Mr. Sanders. Mr. Chairman, let me just end my line of ques- 
tioning just by asking the Nicolsons this question. It would seem 
to me, given the fact that so many people are hurting, that we 
would, or that the DOD and the VA would actively be searching 
out and engaging those people who are involved in a variety of 
treatments to see if any of those treatments are successful. And we 
could understand some treatments may not work, but it would 
seem to me so long as these treatments did not do any more harm 
to the patient, that we would want to look at as many people and 
as many ideas as possible. 

Now, I have the impression that that has not been the case. I 
think what I keep hearing from the DOD and the VA is we do not 
know, that this is not peer reviewed; no, that is not good; no, this 
is not good; no, that is not good; but we will continue going along 
the route we are going, even though we do not have any particular 
understanding, and we do not have any particularly effective treat- 
ment. 

Am I misstating, do you think, the 

Mr. Nicolson. No. That is exactly my perception as well. I 
mean, there has been far too much criticism and not enough co- 
operation. We need to get beyond that point of simply criticizing 
those people that come up with preliminary evidence and so on. We 
were criticized quite extensively initially when we started to get in- 
volved in this issue that we did not have extensive data. Well, we 
had absolutely zero support from the Federal Government, so we 
used entirely our own funds to collect the research data that we 
collected. So we had really no financial help whatsoever. 

All of the studies we published, including the medical journal ar- 
ticles were done without any Government support whatsoever. 

Mr. Sanders. Have you received up until this day any financial 
support from the Federal Government? 

Mr. Nicolson. Oh, yes. I currently receive financial support. I 
have a grant from the U.S. Army, for example, but it is for breast 
cancer research. 

Mr. Sanders. No. I am talking about not breast cancer. I am 
talking about this 

Mr. Nicolson. No, not one nickel. In fact, we put in a proposal 
in 1995 for this type of study, and they cut the budget by 89 per- 
cent, and they did not give it a fundable priority; so even if it were 
funded, we could not have done the work on 11 percent of the re- 
quested budget. 
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Mr. Sanders. Are you aware of many researchers who are look- 
ing at alternative approaches beyond stress, for example, who are 
receiving funding? There have been a number of breakthroughs, it 
seems to me, but are those people receiving the help that they need 
from the Government, or are they having to do it with private 
source? Ross Perot, for example. 

Mr. Nicolson. Well, they are having to do it with private 
sources of funds. For example, James I. Moss, a scientist in Flor- 
ida, the first one to show that combinations of different chemicals 
could produce neurologic syndrome 

Mr. Sanders. He was fired from his job at the Department 

Mr. Nicolson. No, he was not fired from his job. He received 
word the other day that his grant that he put in to DOD would not 
be funded. So they have taken the tactic that they will squeeze us 
to the point that we cannot do the work that we should be doing. 

Mr. Sanders. Would you be prepared to have your work sub- 
mitted to significant controls? 

Mr. Nicolson. We have already agreed to do that. I was at a 
meeting called actually at the behest of Congressman Norman 
Dicks. Major General Leslie Berger, the commanding officer at 
Walter Reed Army Medical Center, convened a meeting on Decem- 
ber 23rd of last year. I was at that meeting and spoke to the Per- 
sian Gulf War Research Group and the rest of the individuals who 
were interested in this, and at that meeting it was decided that 
they would send scientists and physicians out to our institute to 
learn the techniques that we were doing, and we would set up a 
validation study. Well, we have not heard from them since Janu- 
ary. 

Mr. Sanders. Six months have come and gone. 

Mr. Chairman, we hear this over and over again. I cannot sit 
here in judgment and tell you whether the Nicolsons are right or 
not right. I do not have the background to do that, but it seems 
to me that if people are treating and claiming to have success, that 
the DOD and the VA would be falling all over themselves to try 
to determine whether, in fact, this analysis and proposed treatment 
is working or not, and that we are doing that for everybody in this 
country who is coming up with different ideas. 

So I would just conclude by thanking, and I am sorry to have ig- 
nored you. I do not mean to suggest that your work is not signifi- 
cant, but I did want to focus on this aspect of it. Thank you, Mr. 
Chairman. 

Mr. Shays. I think really what we are doing is you are focusing 
on the biological, and I am just going to be focusing a little bit 
more on depleted uranium. 

I want to know the difference between, say, depleted uranium 
fragments that might be in a soldier’s body versus inhaling, digest- 
ing the particles, which I would tend to say would be more dust 
almost — not gas because they are still particles, but they are al- 
most invisible in some ways. Describe to me the difference in terms 
of its impact on the health of the soldier. Both of you may do that. 

Mr. Dietz. I am not a medical doctor, so I really cannot comment 
on that. 

Mr. Shays. Why don’t you start, though, by just prescribing me 
the scientific difference between the fragment and the particles? 
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Dr. Durakovic. The difference between inhalation, for instance, 
ingestion, or embedded particles like shrapnel boils down to the 
same phenomenon in the body, and that is the release of uranium 
from the site of incorporation into the bloodstream. In my opinion, 
it is exceedingly more dangerous to be exposed to uranium in the 
inhalational pathway than by the shrapnel or the embedded par- 
ticle for several reasons. 

Reason No. 1 is that the embedded particle or shrapnel is pro- 
tected from the rest of the body fluids by the formation of the fi- 
brous capsule, which is the scar tissue. Scar tissue would contain 
the particle at the place of its incorporation, and the uranium from 
the particle would not have early access to the bloodstream. Subse- 
quently, it would not have an early access to the target organs, 
which are kidneys, liver, and skeleton. 

In the event of inhalation, a high amount in percent of uranium 
is taken to the bloodstream from the lung tissue, and these are 
really invisible bullets. They are invisible bullets consisting of 
alpha particles, two protons and neutrons which are bombarding 
the internal environment of the organism, leading to breakdown of 
the tissue, necrosis or the death of the tissue, malignant changes 
like cancer, leukemia, malignant tumors, and genetic malforma- 
tions in generations to come. 

My answer to your question, sir, is this. Regardless of the path- 
way of contamination, the ultimate fate of uranium is going to be 
determined by the organ of incorporation. In the case of embedded 
particles like shrapnel, I believe it is less likely that the 
henomenology of uranium will be as extensive as the inhalational 
pathway because simply more radioactive material will have access 
to the bloodstream through inhalation but not through the inges- 
tion because ingestion is a relatively safe way of being contami- 
nated with uranium, since only a couple of percent of uranium are 
absorbed in the gastrointestinal tract. 

So my conclusion is that the single most important way of ad- 
verse effects of uranium would be by the inhalational exposure, 
which was the case in the Persian Gulf 

Mr. Shays. But if the Army were doing studies, and, Mr. Dietz, 
this question I would ask you as well. Mr. Dietz. 

Mr. Dietz. Yes. 

Mr. Shays. The question I am asking, I am interested in know- 
ing, if you were doing a study of its impact, it is one thing to say, 
well, you have this shell, and you have this depleted uranium; here 
it sits. It strikes me that the kind of study that you need to ulti- 
mately do is to determine what happens when this shell is ex- 
ploded, what happens, what is the effect of the heat on the shell. 
Is it in fragment form, or is it in particle form? 

Are either of you aware of any studies — ^you may not be — that 
the DOD has done in regards to — I asked it before; I am asking it 
again, to be very clear — are either of you aware of any studies that 
DOD has done on depleted uranium by its use? In other words, not 
in its form before use but in its form after its use. 

Dr. Durakovic. I am aware of that. 

Mr. Dietz. I am not aware of it. 

Dr. Durakovic. I am aware of the study that DOD sponsored 
with the Armed Forces Radiobiological Research Institute in Be- 
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thesda. There was a study on experimental animals which was pre- 
sented a couple of months ago at a scientific meeting in the form 
of an abstract where embedded uranium in the form of the shrap- 
nel was incorporated 

Mr. Shays. That is fragments. 

Dr. Durakovic. Fragments. That is correct. 

Mr. Shays. What about particles? 

Dr. Durakovic. Inhalation pathway. No, I am not aware of any 
study by the DOD or the VA. 

Mr. Shays. And, Dr. Nicolson and Nicolson both, what I am 
hearing from your testimony, one of the things I am hearing is that 
the biological agents would be the one way you would explain the 
potential health problems from one family member to another. 

Mr. Nicolson. We think this is really the only way you can ex- 
plain it, except for an odd occurrence of someone coming in contact 
with a souvenir or a pack from Desert Storm or something like that 
that was contaminated. 

Mr. Shays. That would be the only way basically. Either they 
came in contact with something that may have been contaminated 
by chemicals or by biologic agents. 

Mr. Nicolson. Predominantly biologic agents would explain the 
illness passing into the family members and health care workers. 
Nancy wanted me to mention the fact that when we looked at a 
nonscientific sample of veterans, nonscientific because we have not 
looked at entire units; a lot of the individuals come to us. But a 
lot of these individuals served behind the lines, either from the 
deep insertions into Iraq, such as the Airborne and Special Forces 
units that we worked extensively with, or the units that were in 
a support role, command and control, transportation, and so on 
back behind the lines that were under SCUD attack and other 
means. 

Except for the Marine Corps, we have not seen a lot of patients 
from the mechanized infantry or armored units. The exception is 
the Marines, and they were in a very contaminated environment in 
Kuwait, and so I feel that they had multiple exposures of chemical, 
radiological, and biological; and, in fact, some of the soldiers I men- 
tioned that testified to this committee previously and those that 
had very severe neurologic signs and symptoms, we have been able 
to show that they are infected with one of these biological agents. 
They are going to be undergoing therapy, and their families are 
also infected with the same agent. 

Mr. Shays. Thank you. I am just going to end with you. Dr. 
Durakovic. I want to be clear on what the symptoms were from the 
Gulf war veterans that you examined. 

Dr. Durakovic. There were multiple symptoms which really can- 
not be summarized into any logical picture. The symptoms encoun- 
tered in my patients were primarily respiratory symptoms, includ- 
ing pharyngitis, tracheobronchitis, and in some cases, pneumonia. 
In endocrine diseases, several patients had thyroid alterations, gas- 
trointestinal symptoms ranging from severe diarrheas to dehydra- 
tion, vomiting, nausea, hepatic symptoms, and renal symptoma- 
tology. Some of my patients underwent several surgical procedures 
because of kidney problems. Prior to the Gulf war they did not 
have any kidney problems. 
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So, my answer to your question is that there is really no simple 
answer to this question because symptomatology ranged from the 
respiratory to the renal syndrome in very different organic systems. 

Mr. Shays. Is there any question that any of you wish we had 
asked that you would want to answer? We will start with you, Dr. 
Nicolson. 

Mrs. Nicolson. I really do not have one at the moment. 

Mr. Shays. Well, that is all right. It just would be one that really 
was right at the tip of your tongue. 

Mr. Nicolson. It will probaWy come back. We did touch upon a 
subject which I think we need to spend a little bit of time on, and 
that is the family members. This is something that has been avoid- 
ed and denied officially, that the family members are now actually 
involved with illness. But it is very hard to deny when young chil- 
dren have the diagnosis of failure to thrive, rashes all over their 
bodies, and not doing well because of chronic fatigue, fibromyalgia, 
and other problems. 

It is hard to deny the fact that these people are sick, that 
spouses are sick with this illness and so on. And I think that the 
biggest tragedy that has happened as a result of our experience is 
the denial that this type of illness can spread to family members. 
And, again, there was an official counterattack when we first came 
out and did our study of the veterans’ wives and other family mem- 
bers instead of which we felt would have been the opposite. Here 
is a problem. It is obviously a problem. Let’s try to find the solution 
to this problem, not just attacking the messengers. 

Mrs. Nicolson. I do have one point. You have asked about the 
problem in the civilian population of countries like Iraq. We have 
received communications on this, and, of course, I am not in the 
intelligence community, so it would be hard for me to provide docu- 
mentation. But I have many friends in Jordan and in just about 
every country in the Middle East, and they have contacted us from 
various clinics, and told us that there is a problem in the civilian 
populations of Kuwait, where they estimate 15 to 20 percent of the 
adult population is suffering from a variety of signs and symptoms, 
and indirectly we have received communications from people in 
Iraq that there is a major problem there via Jordan, some clinics 
there. 

So that would explain the possible release by a variety of ways 
that we try to cover of an infectious agent, because it is a civilian 
problem. It is like a time bomb. It goes off. It is not an acute prob- 
lem because I believe our soldiers were covered for the acute 
agents, so there is a problem, and some body, maybe the World 
Health Organization, needs to address it and release the data so 
that we can better deal with it. 

Mr. Nicolson. In fact, we are on our way to Europe to do just 
that. We will be meeting with representatives from the WHO and 
from several countries that have an interest in seeing this issue re- 
solved. 

Mr. Shays. Thank you. Mr. Dietz, is there any question you wish 
we had asked you? 

Mr. Dietz. Any question which I would like 

Mr. Shays. Is there any question you wish we had asked you 
that you would have liked to have responded to? 
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Mr. Dietz. I think we have covered everything quite well, and 
offhand I cannot think of any. 

Mr. Shays. I appreciate your testimony as well as the Nicolsons’. 

Doctor, any question you wish we had asked? 

Dr. Durakovic. I only wish to express my thanks for this oppor- 
tunity. 

Mr. Shays. Well, it is our opportunity, and we thank all four of 
you for coming to testify. I know you had to wait through the first 
panel, and I appreciate you being there. So all of you are free to 
go, and thank you very much. 

We are really now coming to the second panel. I appreciate in 
particular the Department of Veterans’ Affairs for their willingness 
to have the panels switched. 

We have Dr. Thomas Garthwaite, Deputy Under Secretary for 
Health, Department of Veterans’ Affairs, accompanied by Dr. John 
Fuessner, Chief Research Officer, Department of Veterans’ Affairs, 
accompanied by Dr. Frances Murphy, Director of Environmental 
Agents Services, Department of Veterans’ Affairs. And Dr. Bernard 
Rostker, Special Assistant for Gulf War Illnesses, Department of 
Defense, is back. I appreciate you being back, and he is accom- 
panied by Dr. Gary Christopherson. And is there anyone else who 
might respond to questions, because if so, I am just going to ask 
them to stand as well. 

What I would like all of the panelists to do is, if they would 
stand, as you know, we swear all our witnesses in, and anyone else 
who might be that is accompanying you, and we will only introduce 
them if they then end up testifying; but if whoever else might be 
potentially responding. Thank you all for your patience. Raise your 
right hands. 

[Witnesses sworn.] 

Mr. Shays. Thank you. Again, I want to thank all of you. First, 
I would like to thank again the Department of Veterans’ Adminis- 
tration for being here for the first panel, listening to our veterans, 
being willing to fit into Dr. Rostker’s schedule. And, Dr. Rostker, 
we appreciate you coming back. 

Dr. Rostker. Thank you, sir. 

Mr. Shays. What we will do. Dr. Garthwaite, I think we will 
start with you. And, again, we have a 5-minute timeframe, but we 
really are more interested in your testimony, and so if you go over, 
I could care less. In other words, I care more that you give the tes- 
timony that you want to give, than about the time. 
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STATEMENTS OF THOMAS GARTHWAITE, DEPUTY UNDER SEC- 
RETARY FOR HEALTH, DEPARTMENT OF VETERANS’ AF- 
FAIRS, ACCOMPANIED BY JOHN FUESSNER, CHIEF RE- 
SEARCH OFFICER, DEPARTMENT OF VETERANS’ AFFAIRS 
AND FRANCES MURPHY, DIRECTOR OF ENVIRONMENTAL 
AGENTS SERVICES, DEPARTMENT OF VETERANS’ AFFAIRS; 
BERNARD ROSTKER, SPECIAL ASSISTANT FOR GULF WAR 
ILLNESSES, DEPARTMENT OF DEFENSE, ACCOMPANIED BY 
GARY CHRISTOPHERSON, ACTING PRINCIPAL DEPUTY FOR 
HEALTH AFFAIRS; COL. HERSHELL WOLFE, ASSISTANT FOR 
OCCUPATIONAL HEALTH, ASSISTANT SECRETARY OF THE 
ARMY, ASA, ILNC; AND COL. ERIC DAXON, RADIOLOGICAL 
HYGIENE STAFF OFFICER, AEPI, U.S. ARMY 

Dr. Garthwaite. Mr. Chairman, I am pleased to have this oppor- 
tunity to discuss VA programs for Gulf war veterans. Accom- 
panying me today are Dr. Frances Murphy, who heads our Envi- 
ronmental Agents Service, and Dr. John Fuessner, who heads our 
Research Service. 

Mr. Shays. Dr. Fuessner, I am sorry I pronounced your name so 
badly. 

Dr. Garthwaite. As you requested, my focus today is on our ef- 
forts to help Gulf war veterans who may have adverse effects as 
a result of exposure to chemical warfare agents, depleted uranium, 
and smoke from oil well fires. While we must learn from the excep- 
tions, it is important to remember the rule as well. 

Since 1991, when we developed the VA Registry Program, more 
than 66,000 Gulf war veterans have completed Registry examina- 
tions. We have provided more than 1.8 million ambulatory care vis- 
its to about 200,000 unique Gulf war veterans, and more than 
20,000 Gulf war veterans have been hospitalized at VA Medical 
Centers. An additional 400 veterans have been evaluated at our 
specialized referral centers, and more than 75,000 veterans have 
been counseled at our vet centers. The majority of veterans have 
been helped by our efforts. 

With regard to chemical warfare agents, we continue to believe 
that additional research is needed with regard to the effects of low- 
level exposures to chemical warfare agents on human health. The 
VA has been working to advance scientific understanding of this 
area. 

Our recent efforts include the following: 

First, the Research Working Group has intensified its efforts to 
fund research related to health effects of low-level exposures to 
chemical warfare agents. New studies will address exposure to 
nerve agents alone or in combination with other toxins. 

Second, the VA organized and sponsored an international sympo- 
sium on the health effects of low-level exposure to chemical warfare 
nerve agents. The conference allowed investigators from around the 
world to share research findings and to discuss strategies for future 
research. 

Third, VA funded three new toxicology fellowships and five new 
occupational medicine residency positions. These fellowships begin 
next week. We anticipate that we will be able to increase this num- 
ber in future years, although concern has been raised by some pro- 
gram directors concerning the market for trainees after the fellow- 
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ship. We anticipate that these actions will increase the interest in 
research on chemical exposures. 

Finally, we have altered our research focus to increase the stud- 
ies which focus on clinical outcome. 

With regard to depleted uranium, research on the human health 
effects of depleted uranium exposure in military occupations is lim- 
ited, especially regarding depleted uranium’s potential chemical 
toxicity. Two DOD-sponsored research projects currently under way 
are looking into this. In VA, the VA depleted uranium followup pro- 
gram at the VA Medical Center in Baltimore is a clinical surveil- 
lance program for identifying, characterizing, and following individ- 
uals who retain depleted uranium fragments from the Gulf war. 

With regard to smoke and other toxins released from oil well 
fires, it is clear the Gulf war troops were exposed to potentially 
harmful environmental hazards during the Gulf war. The most ob- 
vious challenge was smoke from hundreds of oil well fires in east- 
ern Kuwait in January 1991 set by retreating Iraqi forces. Some 
of the fires lasted until October 1991. 

A coordinated, concerted effort has been made by the Depart- 
ment of Defense, Environmental Protection Agency, Department of 
Health and Human Services, and the National Oceanic and Atmos- 
pheric Administration to evaluate the health effects from these 
fires. Based on data collected from March through December 1991, 
the concentration of pollutants were within the U.S. air standards 
except for particulates and occasionally sulfur dioxide. Levels 
measured were similar to those in U.S. cities such as Houston and 
Philadelphia. 

No cases of illness resembling those observed in Gulf war vet- 
erans were seen among firefighters in Kuwait nor among oil well 
fighters who have spent years experiencing similar exposures. Re- 
search efforts investigating the potential health effects of oil well 
fire exposure are ongoing. 

Finally, with regard to enhancing our clinical programs, we con- 
tinue to aggressively pursue enhancements to our clinical programs 
for Gulf war veterans. For example, we have implemented service 
evaluation and action teams in every one of our health care net- 
works. These teams consist of clinicians, patient representatives, 
and patients who review and act to correct individual and system- 
atic problems for Gulf war veterans. 

While these teams are new, I recently reviewed their first sub- 
mission of meeting minutes, and I believe that these teams will be 
a positive method to identify and fix many problems as well as an 
excellent way to identify common problems which can be fixed pro- 
grammatically. 

Second, we have piloted new care models including primary care 
teams, which develop expertise in caring for Gulf war veterans. 
This new model facilitates the education of providers about recent 
developments in Persian Gulf illness, improves the coordination of 
care, and enhances patient satisfaction. 

Third, we have developed a method to oversample Gulf war vet- 
erans in our patient satisfaction survey process. This should allow 
us to have statistically valid assessments of the satisfaction with 
care of Gulf war veterans. 
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Fourth, we have had our medical inspector review the adequacy 
of registry examinations. These results have demonstrated a sig- 
nificant improvement in both accuracy and completeness of those 
examinations. 

And, fifth, we believe that health outcomes are an important 
measure for all veterans and will be part of all health care in the 
future. We do not believe that it is done well in the VA or in any 
health care system that we know of We have developed and tested 
a standard, data-gathering instrument that was originally devel- 
oped by the Health Care Financing Administration. It is called the 
SF-36. We have tested it already in 32,000 veterans, and we will 
continue to use that into the future. 

As an effort to enhance our understanding of the health of Per- 
sian Gulf veterans, we will also oversample Persian Gulf veterans 
with this instrument to see if we can describe better the current 
health status of these individuals. 

In conclusion, we continue to make progress involving our re- 
search and clinical programs regarding Gulf war illness. We re- 
main committed to meeting the challenges of understanding the 
causes of Gulf war illness and of providing the most effective treat- 
ment to Gulf war veterans. 

We continue to welcome your feedback and advice on how we 
might be more responsive to the veterans we serve, and we will be 
happy to answer any of your questions. 

[The prepared statement of Dr. Garthwaite follows:] 
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Thomas L. Garthwaite, MJ> 

Deputy Under Secretary for Health 
Department of Veterans Affairs 
before the 

House Committee on Government Reform and Oversight 
Subcommittee on Human Resources 
Hearing on Health Issues 
of Gulf War Veterans 

June 26, 1997 
*** 


Mr. Chainnazi and memb(a$ of the Sul»:oiamitteo, I am pleased to 
have this opportunity to diacass VA progranis fcnr Gulf War veteians. 
Accon^anying me today are Dr. Frances Murphy, Director, VA*s 
Environmental Agents Service and Dr. John Feussnesr, Chief Research and 
Development Officer . 

As you requested, my focus today is on our efforts to help Gulf War 
veterans who may have adverse health effects as a result of exposure to 
chemical warfare agents, depicted uranium, and smoke from oil well fires. 

Fust, I would like to like to briefly describe the VA*s overall 
response to the issues raised by Persian Gulf War veterans and their 
families. As you may recall, on August 2, 1990, Iraqi forces invaded 
Kuwait, and United States responded by deploying nearly 700,000 U.S. 
troops to Southwest Asia in Operations Desert Shield and Desert Stonn. 
After months of tense military build-up in a stark desert environment in 
which oiu troops were oummnbered, and under continual threat of diemical 
and biological warfar e attacks, a short air war and a four-day grotmd war 
were successfully fought. 

However, even after the ceasefire for some Gulf War veterans the 
pain of war was not over. Shortly after returning from the Gulf War, some 
veterans began to report a variety of symptoms and illnesses and VA 
immediately began ^velopment of Gulf War veterans prograins. The first 
component of our response was the establishment of health-care program, 
the VA Registry health examination. The Registry was develt^ed in 1991 
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and implemented in 1992. Gulf War veterans were given high priority and 
attention firom the start. In 1993, at VA’s request. Congress enacted Public 
Law 103-210, establishing a special eligibility for Gulf War veterans at VA 
health care facilities. 

VA’s Gulf War veterans’ programs are encon 5 )assed in a, 
comprehensive four-pronged approach, addressing relevant medical care, 
research, compensation, and outreach and educational issues. VA provides 
Gulf War Registry health examinations and foUow-up care at its medical 
facilities nationwide, specialized evaluations at four regional Refenal 
Centers, and readjustment and sexual trauma counseling to Gulf War 
veterans. To date, more than 66,000 Gulf War veterans have conqileted 
Registry examinatioiis, more than 1.8 million ambulatory care visits have 
been provided to about 200,000 unique Gulf War ^teterans, more foan 
20,000 have been hospitalized at VA medical facilities, nearly 400 Gulf 
War veterans have received specialized Referral Carter evaluations, and 
more than 75,000 Gulf War veterans have been counseled at VA’s Vet 
Centers. 


flnlf War Registry Exammations 

Gulf War veterans participating in the Registry examination program 
have commonly reported that they suffer horn a diverse array of symptoms 
including fatigue, sldn rash, headache, muscle and joint pain, memory 
problems, shortness of breath, sleep disturbances, gasirointeslmal 
symptoms, and chest pain. These symptoms have been treated seriously and 
they have received appropriate medical evaluations. To date, foe diagnoses 
received by Regisny participants do not cluster in one organ system or 
disease category, but rather span a wide range of illnesses and diagnostic 
categories. As such, they do cot meet foe clinical definition of a medical 
syndrome per se. Having said this, though, in no way diminishes how we 
view these complaints or what type of evaluation foe synqMomatic person 
receives. Also of particular note, 12 percent of foe VA Registry 
examination participants have had no current healfo complaints but have 
wished to participate in the examination because they were concerned that 
their future healfo might be affected as a consequence of their service in foe 
Gulf War. While 26 percent of the Registry participants rated their healfo 
as poor, 73 percent receiving this examination reported their healfo as all 
right to good. 
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With regard to the possible troop exposure to chemical warfare nerve 
agents, the Department of Defense has provided VA with a list of 21,799 
individuals whom diey identified likely being present within 50 IdlometCTS 
of the Khamisiyah Ammunition Storage Area during the demolition period 
in March 1991. A computer match offtc Persian Gulf Healfii Examination 
Registry database with diis list identified 1,978 veterans, or approximately 9 
percent, had completed Registry examinations prior to September 1996. A 
comparison of the examination results of tlwse individuals with other 
Registry participants shows that similar types and rates of symptoms, 
diagnoses, and self-reported health status are reported, but virtuaily no 
individual in fiiis grot^ reported no symptoms at the time of their Registry 
examinations. Furthermore, those Registry participants (n=81) who arc 
identified as part of die on-site Khamisiyah demolition team rq)ort 
symptoms and are diagnosed with musculoskeletal conditions at a higher 
rate than the 50 kilometer or general Registty group. This health 
surveillance data is preliminary and is compiled from evaluations of a non- 
random, self-selected group of the individuals possibly exposed to nerve 
agents at Khamisiyah. Although this infonnation gives a partial snt^shot of 
the health of some veterans thought to be present at this site in March 199 1 , 
the results should not be generalized to the entire Khamisiyah group or 
considered definitive. 

I want to be clear that, contrary to certain reports in the news media, 
VA has no evidence of a causal link between the illnesses of Registry 
veterans and exposure to chemical warfare nerve agents. We do not, at 
present, draw' any conclusions about the potential causes for the differences 
we have identified. They may be due to risk factors other than presence at 
Khamisiyah. More complete infonnation on the potential exposures, the 
individuals affected, and research on the possible chronic health effects of 
low-level chemical warfare nerve agent exposures is needed. 

Ai this point, I should reinforce the points made by past VA wimesses 
before this Committee and note that the Persian Gulf Registry was never 
intended or designed to be a scientific research study. It is a health-care 
program which was established to assist veterans’ entry into the continuum 
of VA care. As such, we encourage all Gulf War veterans, symptomatic or 
not, to get a Registry examination. Furthennore, if Gulf War veterans have 
health problems that may be related to an exposure that occurred during 
their Gulf service, they are eligible for ouq>atient and inpatient care at VA 
medical facilities. 
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WMle some symptoms of Gulf War veterans are difficult to diagnose 
and remain unexplained there is consensus among government and non- 
government ph>^icians and scientists that cuirent evidence does not support 
the existence ofa single unique Gulf War Syndrome. Theresultsof 
recently published research studies also has indicated tiiat Gulf War 
veterans are not suffering at higher rates from life-threatening medical 
conditions or being hospitalized at hi^er rates tiian their non-deployed 
counterparts. Does this mean that tiiere is no problem and that Gtilf War 
veterans concerns are being diamissed or ignored by VA7 The answer is an 
emphatic "no.” 

Statements about the lack of a unique syndrome should not be 
misconstrued as being equivalent to a denial of the pain, concmis and 
complaints of Gulf War veterans. Gulf War veterans who seek care from 
VA are suffering from genuine illnesses and, as indicated already, we are 
providing treatment for these p^sons. Likewise, VA provides 
compensation for many of those who are disabled and is conducting 
research programs to better understand the nature and causes for their 
illnesses. 


Possible Chemical Warfare Agent Exposure 

The record shows that VA has always acknowledged the possibility 
that Gulf War veterans were exposed to a wide variety of hazardous agents 
while serving in the Southwest Asia theater of operations, including 
cheniical ■warfare agents. VA’s public statements have always been clear 
that all exposures, including chemical warfare agents, were being 
investigated. 

In 1993, VA designed its clinical uniform case assessment protocol to 
detect clinical signs and symptoms related to possible nerve gas and other 
neurotoxic exposures. Neurologic examinations and cognitive testing were 
part of the earliest versions of tiiis protocol. As a consequence, VA 
diagnostic protocols continue to serve as a valid set of clinical guidelines 
for initial screening examinations (Phase I) and more coitq>rehensive 
evaluations of difficult-to-diagnose cases ^hase II). 
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These protocols received positive reviews by highly-respected 
physicians and scientists in the past In December 1 996, the Presidential 
Advisory Committee on Gulf War Veterans’ Illnesses agreed with a 
committee constituted by tiie National Academy of Sciences* Institute of 
Medicine (lOhQ tiiat the clinical evaluation programs set up by VA and the 
D^anment of Defense are excellent for evaluation and diagnosis of Gulf 
War veterans* illnesses. The diagnostic protocol was recently reviewed by 
another lOM committee contracted hy DoD. We are pleased to note that 
this new lOM committee, in its report released April 22, 1997, concluded 
that the protocols provide an “^jpropriate screening approach to the 
diagnosis of a wide spectrum of neurological diseases and conditions.” 
Moreover, in reqionse to Public Law 1 03-446, an additional lOM 
committee will provide VA advice on its examination program, 
administration and outreach activities. 

To date, no valid diagnostic test has been foimd to identify chemical 
warfare agent exposures titat occurred years ago; therefore, no continnatory 
test can be peitinmed for veterans vtlio wi^ to know whether or not they 
were exposed to these toxins during tiieir service in the Gulf, hi addition, 
neurologic examinations, neurophysiologic testing and cognitive testing 
were part of the earliest versions of the protocol for unexplained illnesses. 
The treatments available are not exclusive of or specific to damage from 
nerve agent exposures. The best available treatments are specific to 
symptoms or diagnoses rather than being dependent on cause. 

In the wake of infonnaiion regarding release of nerve agents at 
Khamisiyah in March 1 991 , VA has been asked whether we listened to 
veterans who reported their belief tihat they had been exposed to chemical 
warfare agents during their Gulf Wax service. VA officials did listen to 
those veterans and did take appropriate action to investigate their concerns. 
As an example, members of a Navy Reserve Construction Battalion unit 
froir. Alabama, Tennessee, Nortli Carolina, and Georgia reported suffering 
adverse health effects which they attributed to exposure to chemical warfere 
agents during their Gulf War service. In response, VA established in 1993 a 
pilot medical program, at the Birmingham VA Medical Center to evaluate 
their health status. As part of this special health-care program, more fean 
100 veterans were evaluated and treated. Veterans with cognitive 
symptoms received extensive (7-8 hour) neuropsychological testing and 
clinical evaluations. In 1995, Birmingham was designated as the fourth 
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regional Gulf War Referral Cento- to make this expertise available to a 
larger number of veterans. 

Furthennoie, the VA revised Registry examination protocol routinely 
asks participants to report the exposures fliey believe occurred during their 
service in Desert Shield and Desert Storm, including possible exposure to 
mustard gas or nerve agents. VA’s openness to veterans’ views and 
concerns is also evident in the representation of veterans service 
organizations on the VA Pereian Gulf Expert Scientific Committee, whose 
members are appointed by the Secretary of Veterans Affairs. 

hi addition to these clinical programs, research studies are in progress 
to investigate the prevaloice of syn^toms and medical conditions among 
Gulf War veterans and to detennine whether they are associated with the 
wide range of reported risk factors, including chemical war&re agents. 

Depleted Uranium 

Some Gulf War vetetans have expressed concern about the possible 
long-term healtib. consequences of oqposure to depleted uranium (DU). We 
share this concern. As you may kQOW, DU is derived from heavy metal 
uranium which occurs naturally as mineral deposits which arc mined and 
processed for use in nuclear power plants or nuclear weapons. DU is tiic 
natural uranium left over after most of the highly radioactive uramiun 
isotopes used in these plants and weapons arc extracted. DU contains about 
half of the radioactivity of natural uranium. It is considered very low-level 
radioactive material. 

In recent years, the U.S. Armed Forces have used DU in the 
manufacture of projectiles and armor. It is used in anti-tank munitions 
because of its highly effective penetrating capabilities and as armor plate 
due to its extremely dense properties. DU is nearly twice as dense as lead. 
During the Gulf War, munitions containing DU were used on a large scale 
for the first time. During the Gulf War, some U.S. tanks and airplanes fired 
DU munitions, which produced shrapnel and an aerosolized dust on impact 
with armor or on ignition in accldenial munitions fires. A friendly fire 
incident wounded about three dozen U.S. troops, about two-tiiirds of these 
individuals have retained DU fragments. There arc an additional 13 U.S. 
soldiers with potential DU exposures who were wounded and hospitalized 
but were not specifically identified as having shrapnel. 
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Other iadividoals with potential exposure to DU include pereonnel 
involsed in fee assessment, reclamation, decoritamination and restoration of 
damaged vehicles as well as workers involved in the maintenance or 
modification of annoted vehicles. 

There are three common routes of absorption: 1) inhalation of DU 
vapor and fine dust contaminated with DU. 2) dmual exposure as a result of 
DU dust contamination of skin or a wound, and 3) imbedded, retained 
shrapnel which may dissolve and also be absorbed and distributed 
throughout fee body. Dll dust can be ingested as well, Imt this is not a 
litely significant exposure route unless exposure is long-tenu. 

Research on the human health efSscts of DU exposure in militmy 
occupations is limited, especially regarding DU's potential chemical 
toxicity. However, two DoD-sponsored research projects currently 
underway are evaluating; (1) fee healfe risks associated wife tisaie- 
embedded DU fiagmcnts anfe (2) fee carcinogenic risks associated wife 
long-tenn exposure to DU-containing shraprel in wounds. These piojeefs 
are scheduled to be completed in 1998. There are no published 
epidemiological studies of soldiers exposed m DU dust or v^r in war time 
enviioranrats. Most knowledge about possible effects on humans comes 
fiom studies of uranium miners and associated occupations which are 
somewhat different from Gulf War veterans. For example, these uranmn 
miners were probably exposed to radon and other toxic substances present 
in the mines, making their expeneuce not directly comparable to Gulf War 
veterans. Other significant difference relate to exposure intensity and 
duration. 

.Sicute toxic effects of soluble uranium exposure are chemical in 
nature and primarily seen in the respiratory system and kidney. Chronic 
exposure is also thought to primarily affect the kidney. Chronic exposure 
by inhalation of insoluble uranium presents a potential radiologic hazard to 
tte lung. Uranium miners have a long histoiy of inhaling uranium dust in 
closed spaces. Although an increased risk of lung cancer has been observed 
among these miners, researchers think that this is due to simultaneous 
exposures to radon. Animal data arc insufecieut to determlDe whether 
inhalation of natural uranium causes lung cancer in animals. Wife acute 
exposure, if levels are high enough to cause kidney toxicity, but not death. 
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kidney damage is apparently repaired. There is no evidence of kidney 
toxicity among veterans either at the time of die Gulf War or now. 

The VA DU Follow-up Program at the VA Medical Center, 
Baltimore, MD, is a clinical surveillance program for identifying, 
characterizing and following individuals with retained DU fragments from 
flie Gulf War. The specific aims of the project are to provide on-going 
surveillance of Gulf War veterans widi known or suspected DU fragments, 
and DU contaminated wouruis. These individuals may also have significant 
amounts of inhaled DU. This surveillance will detect health effects, if any, 
of DU containing shr^el, and provide recommendadans for treatment to 
participating veterans and physicians caring fisr Thir^-friree 
participants, who had been on or in U.S. Army vehicles when struck by 
munitions containing DU were evaluated in 1993 and 1994, and are 
continuing to be followed by the program. All participants underwent a 
coD:q}rehensive medical and psychological evaluation as well as a full body 
radiologic shrapnel survey. While those individuals with evidence of 
retained shrapnel showed increased excretion of uranium, no association 
between such excretion and clinically detectable adverse health effects has 
been documented. Efforts to improve botii the assessment of uranium dose 
and the detection of toxic effects continue. 

The program has facilitated the assignment of primary care providers 
for the veterans in the group and provides guidance to dtese participants as 
needed. A toll-free telephone nu^er has been made available to 
participants as well as their family numbers and healthcare providers for 
consultation and assistance in a variety of clinical and personal issues. 
Moreover, the Baltimore DU program staff provide consultation to other ’ 
VA healthcare providers caring for veterans who are concerned about DU 
exposure diuing Gulf War service. 

While the DU program in Baltimore is a clinical surveillance 
program, not a research project, the program staff has developed a 
collaboration of VA and non-VA academic experts in the field of exposure 
characterization and outcome measurement. A team of specialists in 
environmental and occupational health, epidemiology, toxicology, 
radiobiology, physics, psychiatry, neuropsychology, and reproductive 
health have worked individually and collectively to develop and adapt 
diagnostic tools to better evaluate, treat, and counsel this unique group of 
individuals. 
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It is clear that Gulf War troops were exposed to a variety of 
potentially harmful environmental hazards during the Gulf War. The most 
obvious environmental challenge was smoke from hundreds of oil well fires 
in Kuwait started in January 1991 by retreating Iraqi forces. Someof fliese 
fires lasted until October 1991 . Large plumes of billowing smoke typically 
rose high in tire atmosphere. Occasionally, the smoke remained low to the 
ground, enveloping U.S. military personnel. 

A coordinated, concerted effort was made by the Department of 
Defense, Environmental Protectian Agency, Department of Health and 
Human Services, and Natianal Oceanic and Atmospheric Administratioii, to 
evaluate the health effects from these fires. Based tm data collected from 
March through December 1991, the carcinogenic and non-carcinogenic 
health risks from exposure to oil-well fire smoke were detomined to be 
minimal due to the lofting of the smoke to heights between 1,S00 and 
15,000 fixt above ground level 

Both U.S. Interagency Air Assistance Team (USIAAT) and U.S. 
Army Environmental Hygiene Agency (USAEHA) found fiiat while there 
were substantial levels of tetac particulates (sand and soot), concentrations 
generally were near normal for this region. With the exception of 
particulates and occasionally sulfur dioxide, concentrations of used criteria 
air pollutants were within U.S. standards. Furthermore, exposures to 
volatile organic compounds were similar to levels in Houston and 
Philadelphia, U.S. cities with major petrochemical industries by the 
USIAAT. Prelimmary monitoring of pollution levels began in early March, 
with comprehensive air monitoring by USAEHA beginning in early May 
1991. 


USAEHA relied on modeling for risk assessment of troop exposures 
to oil well fires and smoke from Februaiy through May 1991. The oil well 
fires apparently did not cause observable acute changes in lung tissue. 
Researchers at the Aimed Forces Institute of Pathology found no significant 
differences in lung tissue of service members who died after the fires 
compared to those who died before. 
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No cases of illnesses resembling those observed in Gulf War veterans 
were seen among firefighters in Kuwait nor among oil-well firefighters who 
have spent years experiencing simfiar exposures. Interviews by U.S. 
epidemiologists heith care professionals in Kuwait in early March 1991, 
did not reveal any unusual health effects among Kuwaitis aside fi-om the 
expected acute exacerbations of pre-existing lung diseases such as asthma. 
Research efforts investigating the potential health effects of oil well fire : 
exposure are ongoing. 


Research 

To get the best assessment of the health status of the veterans, a 
carefully designed and well-executed research program is necessary. VA, 
as lead agent for federally sponsored Oulf War research programs, has 
already laid the foundation for such areseardt plan, tlhte file auspices of 
the Persian Gulf Veterans Coordinating Board’s Research Working Group, 
VA has developed a stmetured research portfolio to address the currently 
rccogtdaed, hipest priority medical and sdentific issues. More than 90 
research projects are in progress and others have bceu congpleted. We 
continue to search for answers and to expand our understanding of the 
complex array of issues related to Persian Gulf War veterans’ illnesses. 
While scientific answers are being sought, VA also continues to provide 
Persian Gulf War veterans with needed healfli care and other services to 
reduce their suffering. 

VA’s own research programs related to Gulf War veterans’ illnesses 
include more than 30 individual projects being carried out nationwide by 
VA and University-affiliated investigators. 

VA established three Environmental Hazards Research Centers in 
1994. All three centers are carrying out projects which address aspects of 
the potential adverse health outcomes of exposure to a wide variety of 
hazards, including neurotoxins. In 1996, we established a fourth center at 
the Louisville VAMC for investigation of adverse reproductive outcomes. 
In addition, VA’s Environmental Epidemiology Service has completed an 
initial Persian Gulf Veterans Mortality Smdy and has begun a long-term 
mortality study. 

The VA National Health Survey of Feisian Gulf Veterans and Their 
Families is being canied out by the VA’s Environmental Epidemiology 
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Service. Phase I, a postal survey of 15,000 Gulf War veterans and a 
comparison group of 15,000 Gulf as veterans, was completed fa August 
1996. The questions on this survey asked veterans to report health 
complaints, medical conditions, and possible exposures to a wide variety of 
poss&le aivironmentai agents, including oil weil fires, DU, pesticides 
potential nerve gas or mustard gas exposure. Phase n will consist of 8,000 
telephone interviews and a review of 4,000 medical records. Phase E will 
address tiie potential for non-response bias, provide a more stable estimate 
of prevalence rates for various health outcomes, and verify self-reported 
health outcomes in medical records. Planning fin the Phase El examination 


protocol is underway. Oversight of the national survey is provided by a 
subcommittee of VA’s Persian Gulf War Expert Scientific Advisory 
Committee. Details of these and other government-sponsored research 
studies are included in the annual reports to Congress, entitled Federally 


The most recent report 


was issued in April 1997. 


In January 1994, the President established the Persian Gulf Veterans 
Coordinating Board, chaired by the Secretaries of VA, DoD, and HHS, to 
provide interdepartmental coordination and direction of federal programs 
related to Gulf War veterans. The Coordinating Board provides an 
interdepartmental means to share infonnation cm Gulf War veterans health, 
to allocate available resources to the apparent highest priorities, and to 
disseminate new research information. The Coordinating Board has three 
specific objectives; 


• to ensure that Gulf War veterans are provided the complete range of 
healthcare services necessary to take care of medical problems that may be 
related to deployment in the Gulf region; 


• to develop a research program that will result in the most accurate 
and complete understanding of the health problems experienced by Gulf 
War veterans and the factors that have contributed to these problems; and 


• to develop clear and consistent guidelines for the evaluation and 
compensation of disabilities related to Persian Gulf service. 
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VA plays a central role in the Persian Gulf Veterans Coordinating 
Board through its participation in the Clinical, Research, and Compensation 
and Benefits Working Groups. In paiticiilar, the Research Working Group 
provides guidance and coordination for VA, DoD and HHS research 
activities related to Gulf War veterans’ health. It coordinates all studies 
conducted or sponsored hy the three departments to prevent uimecessary 
duplication and to ensure that important gaps in scientific knowledge are 
identified and addressed. The working group is actively involved in 
directing resources toward high priority questions and monitoring the 
results of federally sponsored research projects. It has produced several 
reports, including annual reports to Congress and a working plan on 
research. 

One example of tiie Coordinating Board’s proactive role in relevant 
research administration was its prioritization of the federal government and 
non-government research proposals submitted for funding pursuant to 
DoD’s 1996 Broad Agency Announcement. The American Institute for 
Biological Sciences (AIBS) performed peer-review of the 111 proposals 
submitted. The research working group reviewed those proposals judged 
scientifically meritorious by AIBS and prioritized them according to 
relevance and potential to fill research gaps in the existing Gulf War 
research portfolio. Twelve research projects encompassing the areas of 
reproductive outcomes, toxicology of pyridostigmine bronude, modeling of 
respiratory toxicant exposures from tent heaters, neuropsychological 
outcomes, immune dysfimction, mycoplasma infection, leishmaniasis, 
chronic fatigue, fibromyalgia, and neuromuscular function were given high 
priority for funding by the Research Working Group. The Research 
Working Group is currently engaged in a similar process following 
solicitation by DOD of S 1 7 million worth of additional research in a number 
of areas increasing research into the health effects of low-level exposure to 
chemical warfare agents. 

Studies of the potential long-term health effects of low-level 
(asymptomatic) chemical warfare agent exposure were not given a high 
priority in the 1 995 Coordination Boacrd Research Working Plan because 
military and intelligence sources had stated that there had been no use. 
presence, or evidence of exposure to chemical warfare agents in the theater 
of operations. Based on these repeated assertions, combined with a lack of 
clear-cut clinical evidence to support a finding of chemical war&re 
exposure, the Coordinating Board focused its research resources on other 
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questions. However, while exposures per se were not a focus of research, 
clearly the health outcomes which could result from such a neurotoxic 
exposure were given priority. These outcomes included cognitive, 
neurologic, and neuromuscular effects. Hiis decision was supported by 
committee reports from the Institute of Medicine, VA Persian Gulf Expert 
Scientific Committee, the National Institutes of Health Technology 
Assessment Workshop, the Presidential Advisory Committee, and others. 

When DoD made its June 1996 announcement regarding possible 
exposure of U.S. troops to sarin and cyclosarin as a result of the demolition 
at Khamisiyah, the Comdinatiag Boani immediately began revision of its 
action plan. Throu^ die Research Working Group of die Coordinating 
Boar4 VA has developed an acdcxi plan to address possible long-term 
health consequences of low-level exposure to chemical wai&re nerve toxins 
and mustard gas. 

A mcent literature review carried out by independent* non- 
government and govenimcDt scientists, suggests that readily-identifiable, 
long-term adverse health effects due to nerve agent exposures only occur in 
humans who show signs of acute toxicity or poisoning. However, I should 
note that the research in this area is sparse and die absence of proof is not 
proof of absence. In VA’s judgment, this information does not mean that 
clinically important adverse health effects cannot or definitely do not occur 
ir, the setting of low-level neurotoxin exposures, especially if combined 
wdth other components or environmental stressors. The Coordinating Board 
has recommended that more research resomres be allocated to address this 
question. I strongly agree with this approach. The Research Working 
Group has reconsidered the matter and intensified its efforts related to 
possible effects of low-lcvcl exposures to chemical warfare agents. 

Based on the Coordinating Board’s recommendation, the newest 
recommendations from the Presidential Advisory Committee regarding 
investigating of the potential chronic health effects of low-level chemical 
warfare agent exposures, physiologic effects of non-traumatic and traumatic 
stress and the effects of pyridosngmmc in combination with other 
exposures, have already been incorporated into the Coordinating Board’s 
latest Working Plan for research, and requests for proposals were published 
by DoD. The Coordinating Board has reviewed the proposals judged most 
scientifically meritorious by the AJBS panels and has prioritized the studies 
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for funding by DoD. Some of these proposals will address the problem of 
exposures to multiple toxins. 

While these efforts represent a good beginning, VA’s Office of 
Research and Development is taking a completely fresh look at these issues 
in li^t of the new infonnation provided by DoD. This includes jsking 
them to develop a strategic plan for a research agenda that specifically 
focuses on iow-ievel exposures to neurotoxins fliat might result fiom 
chemical warfere agents or other military situations. To si^port this effort, 
VA sponsored an international conference on the health effects of low-levd 
exposure to chemical warfare nerve agents. This conference was held in 
conjunction with the Society of Toxicology Annual Meeting in Cincinnati, 
Ohio, this past March. 

Research related to the illnesses of Gulf War veterans is highly 
complex, and this is especially so for die investigation of concerns related to 
possible low-level exposure to chemical war&re agents. VA is committed 
to meeting these challenges and obtaining the most accurate answers we can 
conccTning the health of Gulf War veterans and tiieir families. 

New Initiatives and Coptinuing Education 


VA has been proactive in establishing health-carc programs for Gulf 
War veterans. In the immediate post-war period, the medical and scientific 
commumty had only limited knowledge of the complexity of Gulf War 
specific issues and exposures. Through our clinical and research programs, 
VA has been a leader in the development of health care programs, 
improvement of understanding concerning Gulf War health issues and 
dissemination of knowledge on Gulf War-relamd healtii issues. We 
believe that our programs are well-designed and comprehensive, but neither 
uniformly delivered nor perfect. We also recognize some Gulf War 
veterans have not received the kind of reception or care at VA medical 
facilities that we can be proud of. To those Gulf War veterans, we want to 
assure you that the Veterans Health Adminisnation (VHA) is woridng 
diligently to improve your satisfection with our services. VHA has 
established quality monitors and performance standards for the Registry 
program and is developing a new customer satisfaction survey for Gulf War 
veterans. 
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We have established a Service Evaluation and Action Team (SEAT) 
within each Veterans Integrated Service Network. These programs will 
allow us to collect data on quality care to veterans. 

To keep our health-care providers well-informed on the latest 
developments, VA has utilized a wide array of communication vehicles 
including periodic nationwide conference calls, mailings, satellite video- 
teleconferences and annual on-site continuing medical education (CME) 
conferences. Our initial efforts were successful in educating a defeated 
cadre of well-informed Registry physicians and staff, and we will continue 
to keep them up-to-date on the latest developments. However, I see an 
opportunity to improve the understanding of Gulf war-related health issues 
by other medical personnel. My goal is diat all VA health-care providers 
will have a working understant^ of Gulf War ejqrosures and health issues 
and will be able to discuss with their Gulf War patients how diese issues 
could iirqpact on their current or future health status. To meet this challenge 
and continue to improve our programs, VHA has developed and will 
publish a self-study Persian Gulf CME program fiw every VA physician in 
this year. Wc will make this available to non-VA physicians, at cost, as 
well. 


The Presidential Advisory Committee found that our Registry and 
Referral Center personnel were indeed knowledgeable and well-informed 
about all aspects of Gulf veterans’ health issues. However, education of 
health care providers not directly involved in the Registry program and 
VA’s risk communication efforts should be enhanced and augmented. VA 
agrees and these efforts are already under development. 

Mr Chairman, as you may recall from your discussions with Dr. 
Kizer on January 29, 1997, he agreed with you that VA has not historically 
had a sufficient reservoir of medical toxicology and occupational medicine 
expertise. In an effort to increase the number of VA healthcare provide 
certified in medical toxicology and occupational medicine. Dr. ^zer 
directed the Office of Academic Affiliations to initiate efforts to fund 12 
medical toxicology fellowship positions and 25 occupational medicine 
residency positions for the 1997-98 academic year. All relevant 
postgraduate training programs were contacted. The response from medical 
toxicology programs so far has been disappointing, but not altogether 
imexpectcd given the short time between solicitation and the beguming of 
the academic year. We have identified and finalized arrangements for 3 
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additional medical toxicology fellowships begiiming in July 1997. Efforts 
to increase this number continue. 

A total of 5 new occupational mwlicine residency positions has been 
identified so far, and more positions are c?q5ected. This brings to 9.25 the 
number of occupational medicine residents VA will support in tiie 1997-98 
academic year. Both efforts will continue in the future. Based on feedback 
from several medical toxicology programs, we expect we will have a 
substantially greater response next year ^^dlcn the training programs have 
had more time to gear up for additional trainees. Of note, a major 
reservation expressed by the toxicology programs has been whether there 
will be a market for their trainees afto’ fellowship. 

In conclusion, VA is committed to providing the best available care 
to Gulf War veterans, to sponsor rigorous scientific investlgatioDS which 
promote better understanding of Gulf War veterans illnesses and prevent 
similar concerns among fiiture veterans, hi tiie meantime, VA will provide 
compensation to those eligible veterans who are disabled after their Gulf 
War service. 

President Clinton has made it clear that no effort should be spared in 
this regard. In the end, long after the headlines fede away and national 
attention turns elsewhere, VA will still be there to care for Gulf War 
veterans. It is our mission. It is our imtion’s irrevocable promise to its 
veterans. 

That concludes my statement. My colleagues and I would be happy to 
answer any questions you may have. 
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Mr. Shays. Thank you, Doctor. Dr. Rostker. You look like you 
were in prayer. Has it been a long day? 

Mr. Rostker. It has been a long week, sir. 

Mr. Chairman, members of the committee, it is my pleasure to 
be here again today and continue our dialog concerning the Depart- 
ment of Defense inquiry into Gulf war illnesses. I have a rather 
long statement, and I would request that it be placed in the record. 
I also sent the committee chairman this morning a letter con- 
cerning our ongoing interactions with Dr. Garth Nicolson, and I 
would like to bring that to the Chair’s attention. 

On December 23, 1996, DOD and the Department of Veterans’ 
Affairs representatives met with Dr. Nicolson to discuss the myco- 
plasma laboratory test verification project in association with mem- 
bers of the National Institutes of Health’s National Institute of Al- 
lergy and Infectious Diseases. This meeting was followed by con- 
ference calls on January 21 and March 20, 1997 to discuss straw- 
man protocols, several electronic mail communications in a tele- 
phone conversation on March 24, 1997 between Dr. Engles and Dr. 
Nicolson. 

At that time. Dr. Nicolson agreed to the project protocol. The 
final protocol has been written and approved by DOD and HHS sci- 
entists and Dr. Nicolson. The protocol will use four laboratories 
which will test the agreement for various conventional reaction 
tests and Dr. Nicolson’s nucleoprotein gene tracking. Blood from 30 
Gulf war veterans with unexplained physical symptoms will be 
used for the comparative studies. Veterans’ blood will be used be- 
cause of the high mycoplasma detection rates reported by Dr. 
Nicolsons in the studies. 

The result from Dr. Nicolson’s laboratories and from the three 
new labs will be statistically compared. This protocol fits the cri- 
teria for establishing the validity of a new diagnostic test and the 
ability to produce and replicate results. 

Currently, contracts are being written for the four study labora- 
tories. This process should be completed within 2 weeks. Once con- 
tracts are awarded, we anticipate the timeframe for laboratory data 
collection and analysis will be another 6 months. 

In addition, on our Gulfiink home page, there is a solicitation by 
Walter Reed for volunteers to participate in this program. The rea- 
son for the most recent delay was contracting procedures, and since 
this contract will be a sole-source contract rather than taking the 
time for a competitive contract, certain stand-off protocols had to 
be established until the contract can be awarded. But we under- 
stand from the contracting organizations that the contract should 
be awarded within the very near future. 

In terms of my prepared remarks, I would like to summarize 
some major points. As you know, the committee asked me to con- 
centrate my remarks today on three areas of concern: low-level 
chemical exposure, oil well fires, and depleted uranium. 

I am accompanied here today by experts that will be able to aug- 
ment my testimony if the committee wants to get into further tech- 
nical details not covered by my remarks. Colonels Wolfe and Daxon 
from the Army and Dr. Jack Heller from Chipham. In addition, 
Gary Christopherson, the Acting Principal Deputy Assistant Sec- 
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retary of Defense for Health Affairs, is also here if the committee 
wants to discuss the recent GAO report. 

All three areas the committee asked me to discuss today are 
under active and, I might say, continuing investigation by my of- 
fice. In all areas we are pursuing two lines of inquiry, what does 
science say and what happened in the Gulf In answering these 
questions, we are building on the research base that the DOD has 
already developed and pushing back the frontiers for our knowl- 
edge through new research and analysis. 

Potential exposure to low-level, chemical agents continues to be 
an important area of investigation. One case that has gotten a lot 
of attention for the potential of lower level chem are the detections 
by the Czech and French chemical detection equipment. These de- 
tections occurred during January 1991 in northern Saudi Arabia. 
United States technical experts described the principal detection 
claims by the Czechs as credible, although the source of the chem- 
ical is still unknown. 

Most importantly, we believe, the Czechs continued to use their 
sensitive equipment throughout the war, but no further detections 
were reported. We are continuing to investigate this case. In fact, 
a team will be visiting France and the Czech Republic this summer 
to discuss these detections and the issue of low-level chem expo- 
sures and the sensitivity of the Czech equipment with the Czechs 
this summer. 

A second area of concern has been the results of coalition bomb- 
ing during the same period of time, January 1991. The CIA pub- 
lished a study in September 1996 that examined the worst possible 
case for fallout reaching U.S. troops. The CIA reports said that the 
analysis and computer models indicate chemical agents released by 
aerial bombing of chemical warfare facilities did not reach United 
States troops in Saudia Arabia. 

To improve our confidence in the results of the original plume 
analysis, DOD is working with new models that will further ana- 
lyze the possible effects of a bombing campaign. The DOD experts 
in meteorology and modeling from the Navy Research Laboratory 
and the Defense Special Weapons Agency and the Navy Surface 
Warfare Center will continue our look at the bombing campaign. 

Another claim for possible source of low-level chemical contami- 
nation to United States troops is the destruction of the ammunition 
supply point at Khamasiyah. I think you know that DOD and CIA 
recently completed a series of small-scale demolition tests designed 
to assist in developing the models to be used to assess the potential 
fallout from Khamasiyah. The questions we are most interested in 
are who may have been exposed to chemical agents in Khamasiyah 
and to what extent they may have been exposed. 

During those tests, we blew up 32 foreign-made, 122-millimeter 
rockets with warheads filled with simulants. The tests provided 
fundamentally new information on what may have been vaporized 
versus what may have been spilled into the ground. Additionally, 
we have undertaken a series of evaporation tests to determine how 
nerve agent disperses in the soil and in the woods of the crates 
that were at the site. This work will be incorporated in our anal- 
ysis of fallout, which is due in late-July. 
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Another area of investigation is the Kuwait oil well fires. The 
setting of these fires first were detected on January 24 , 1991, and 
the numher of fires increased until it reached a daily peak of 730 
in late February. The emission from these fires had the potential 
to cause acute-and-chronic health effects. Our soldiers were ex- 
posed to heavy smoke and byproducts. Research thus far has not 
indicated, however, that the exposure to oil well smoke has caused 
acute health impacts to our troops. 

We have also contacted the firefighters that participated in extin- 
guishing the fires, and our conversations with them reveal an ab- 
sence of symptoms that are reported by our veterans. To date, we 
have found no apparent health problems or long-term effects from 
exposure to the oil well fires in Kuwait. 

Depleted uranium is another area we are investigating. DU is 
approximately half as radioactive as natural uranium found in the 
soil and poses no significant external radiation risk to soldiers. The 
major toxic problem with DU is from its chemical properties. As a 
heavy metal, it can concentrate in the liver, bones, and kidney, as 
does mercury, lead, and tungsten; and tungsten is significant here 
because it is often spoken of as a replacement for DU in munitions. 

The problem basically is DU dust generated when DU burns, and 
it may be ingested and present a health hazard. Soldiers with the 
greatest potential for harmful effects of DU are those who are in 
a vehicle when the vehicle is hit by a DU round. Twenty-nine com- 
bat vehicles — 15 Bradley, and 14 Abrams tanks — were contami- 
nated in this manner. DU from other Abrams tanks hit all of the 
Bradleys and eight of the Abrams. Five of the Abrams tanks were 
contaminated when DU munitions burned in on-board fires. Its on- 
board DU emissions contaminated the final Abrams after being hit 
by a Hellfire missile. 

In addition, 50 soldiers were injured in the Doha Ammunition 
Dump incident, and it is unknown how many may have ingested 
DU dust. The Baltimore Veterans’ Affairs Medical Center is con- 
ducting health service for individuals who were in U.S. Army vehi- 
cles when they were struck by DU rounds. Currently, 33 individ- 
uals are being evaluated, including 16 with DU shrapnel in their 
body. The Health Surveillance Program has shown that those who 
have retained shrapnel identified radioactively are excreting in- 
creased amounts of uranium, indicating that the metal particles 
are not entirely inert. 

So far, analysis of the first round of examinations has shown no 
evidence of adverse health effects associated with the absorption of 
uranium. 

We recognize that we have been deficient in not properly training 
all soldiers to the risks of DU armor and munitions. The Army has 
developed a three-tier training program to meet the needs of every 
soldier, from the soldier on the battlefield to the technical that 
works with DU. 

There is an axiom that states: On the modern battlefield what 
can be seen can be hit, what can be hit can be killed. That turns 
out to be a good axiom for the United States, but was not an appro- 
priate axiom for the Iraqis, largely because of the use of DU both 
as a penetrator and as a protective shield. U.S. forces using 105- 
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millimeter and 120-DU Sabot rounds routinely obtained first- 
round kills of Iraqi T-72 tanks at ranges in excess of 2 miles. 

And I think Col. Wolfe has with us a mockup of a Sabot round, 
and I think he is prepared to just talk about that for a moment. 

Mr. Shays. Was he sworn in? 

Mr. Rostker. Yes, he was. 

Mr. Shays. Thank you. Colonel. I appreciate that. That is the ac- 
tual size of the 

Mr. Wolfe. Yes, sir. This is the 120-millimeter 

Mr. Shays. Let me ask you this. Now, we want to make sure the 
transcriber can pick you up. OK. That is good. That is good. Iden- 
tify yourself for the record. 

Mr. Wolfe. Sir, I am Col. Wolfe, with the Assistant Secretary of 
the Army’s Office. 

Mr. Shays. Colonel, it is nice to have you here. 

Mr. Wolfe. Thank you, sir. 

This is the 120-millimeter Sabot round, the Abrams main battle 
tank; and the misconception is that this entire round is the de- 
pleted uranium. That is not so. It is primarily the penetrator that 
you see here. We refer to it as the “dart,” and this is what we have 
been talking about all day long, is where depleted uranium goes. 
There is a similar round that has been developed for the Bradley 
Fighting Vehicle, again, with a small depleted uranium dart. 

Mr. Shays. How many of those shells are in a tank? That is not 
classified, is it? 

Mr. Wolfe. I cannot answer that, sir. I am not 

Mr. Shays. You do not know if it is classified? 

Mr. Wolfe. I am not an armored officer, so I do not know. 

Mr. Shays. The size of it is quite interesting. 

Mr. Wolfe. Yes, sir. 

Mr. Shays. Thank you. 

Mr. Wolfe. Yes, sir. 

Mr. Rostker. When the round is fired, part of the casing stays. 
The back part of the casing stays in the tank and is ejected, the 
front casing falls away, and what flies through the air is simply the 
dart. Somebody said we have returned to the arrows of our 
forbearers. 

What this dart does effectively is provide a certain, first-shot kill 
to American gunners, and even in the testimony this morning, 
there was, again, a recounting of the superb performance of the DU 
round. That really does protect our troops by making sure that 
they get that first shot in and that that is an effective first shot. 

Moreover, we use DU as protective armament, and the tanks 
that had the DU presentation, that DU never failed and was al- 
ways effective against the Iraqi chemical, high-explosive rounds. 
The only thing that can penetrate a DU armor is another DU pene- 
trator. 

Mr. Shays. I do not understand when you said “chemical.” 

Mr. Rostker. The normal tank round is a shaped-charge explo- 
sive, and it generally went out often as a tandem charge so there 
would be an explosion to defeat the armor and then a second explo- 
sion to burn through and hit the turret. But it was a chemical 
round; it was an explosive round. The dart in this DU projectile we 
have talked about is a penetrator. It is known as a “kinetic round,” 
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meaning it is the force of the projectile, and the round is 1.6 times 
more dense than lead, and it has such penetrating power, that it 
often went into the Iraqi tank and out the other side. 

It flies true, and so with the superior performance of the Abrams 
tank, the Ml tank, it was able to engage T72 tanks at ranges that 
they could not engage, providing a sure, first-short kill. There are 
numerous accounts of the war, however, where Abrams tanks were 
ambushed, where the T72’s got within 400 meters, firing rounds, 
and they did not defeat the Abrams tank providing presentation for 
our troops. There is one account, even in the middle of the summer, 
where an Iraqi tank hid behind an earthen berm, and the DU pen- 
etrator went right through the earthen berm, found the tank on the 
other side, and blew the turret off the tank. 

Increasingly, DU, because of its high effectiveness, has been the 
recipient of an Iranian-run disinformation campaign. United States 
intelligence agencies have intercepted message traffic, diplomatic 
message traffic within Iraq or from Iraq directing their diplomats 
to engage in a disinformation campaign concerning DU, and that 
assessment has been declassified and is on Gulflink. 

Mr. Shays. Your point in this, so I do not have to come back to 
it, is that it is your sense that the Iraqis want to call into question 
the environmental safety of the uranium in our shells and in our 
protective 

Mr. Rostker. And the North Koreans are doing the same now 
also. After the Rico Committee Report, the Iraqi Embassies were 
told to downplay the conclusions concerning low-level chemical ex- 
posure, that there was no danger from chemicals, no fallout, no 
persistence, but that the real pollutant on the battlefield and the 
cause for illness was DU. 

Mr. Shays. We accept that as part of the record, but I hope you 
understand that this committee will be examining this. 

Mr. Rostker. Absolutely, and that is why I have asked and they 
have declassified the assessment, and it is available on Gulflink. 

Mr. Chairman, let me just end by saying the Department of De- 
fense remains committed to providing appropriate care for our vet- 
erans, to understanding what occurred in the Gulf, and to make 
the necessary changes to our policies, procedures, equipment, and 
doctrine to protect our current and future force. Thank you very 
much, sir. 

I believe Mr. Christopherson would like to make a statement. 

[The prepared statement of Mr. Rostker follows:] 
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statement 

of 

Dr. Bernard Rostker 

Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses 

Before the 

Subcommittee on Human Resources 
House Committee on Government Reform and Oversight 
26 June 1997 

Mr. Chairman, I welcome the opportunity to once again appear before the 
Subcommittee on Human Resources this morning. In previous testimonies, I have 
outlined the mission of my office, described the full extent of the commitment of the 
Department of Defense, and explained the case management system we use. In light of 
the recently released GAO Report: Improved Morritoring of Clirrical Progress and Re- 
examination of Research Emphasis Needed, I feel it is appropriate to readdress my 
mission. We imderstand the shortcomings of the past and have owned up to them on 
many occasions. We have learned from our past and applied these lessons both to caring 
for our Gulf War veterans and to protecting our troops in the future. We will continue to 
be open and receptive to constructive criticism and oversight that contributes to our 
understanding and mission. 

My mission as the DoD coordinator for all issues relating to Gulf War illnesses 
consists of three major elements. First, we must ensure that our Gulf War veterans 
receive appropriate care. Second, we must do everything possible to understand the 
events of the Gulf War in order to explain Gulf War illnesses. Finally, we must put into 
place changes to policy, procedures and doctrine as a result of lessons learned from the 


Gulf War. 
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To understand why people are sick, we are pursuing two lines of inquiry - What 
does science say and what happened in the Gulf? To obtain answers to those questions, 
we have implemented a formal stmcture for our incident investigations. Based on an 
accepted United Nations methodology for chemical incident investigations, our process 
consists of five steps. First, substantiate the events by researching operational and 
intelligence logs/records for records of the event, corroborating evidence, and secondary 
or confirmatory detections. Next research the medical aspects of the event- deaths, 
injuries, symptoms, medical records and the science associated with the event. Step three 
is to interview appropriate people, wimesses, NBC personnel, commanders, medical 
personnel and subject matter experts in order to get a complete picture of the event. 
Coordination with appropriate external organizations is the next step. Finally, we publish 
a case narrative that reports all that we know about the event. After publication, if we 
receive new information fi'om veterans or other sources, we will reenter the process at the 
appropriate point and update our narrative and findings accordingly. 

We are aggressively investigating the events of the Gulf War. As I have 
previously testified, requests for proposals were published in the Commerce Business 
Daily soliciting proposals to investigate the causal relationships between illnesses and 
symptoms among Gulf War veterans and possible exposures to hazardous material; 
chemical warfare agents; stress; and combinations of inoculations and investigational 
new drugs during military service in die Gulf War. Proposals have been received and 
they are undergoing external scientific review. 

To further assist our efforts, we have asked the RAND Corporation to conduct an 
extensive review of medical, epidemiological, occupational and environmental literature 
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in several areas including: pesticides, immunizations, chemical warfare agents, 
pyridostigmine bromide, stress, biological warfare agents, depleted uranium, infectious 
diseases, and environmental exposure to oil fires. Their process involves identifying the 
biologic relationship between possible exposures and reported symptoms, identifying 
new areas of research for further investigation such as the health effects of multiple 
chemical exposures, and conducting focused reviews of these new hypotheses. RAND 
plans to complete the literature review by the end of August and have their findings 
undergo peer review and publication. This effort by RAND will add to the previous 
investigations by the Institute of Medicine and the Presidential Advisory Committee and 
will give us a clear picture of the existing knowledge base, identify gaps in the 
knowledge base and identify future research needs. 

Potential exposure to low levels of chemical agents continues to be a very 
important area for investigation. Currently, over $2.5 million has been allocated to 
research involving health effects of low-level chemical warfare nerve agents. Four 
projects are investigating the long-term neurological effects of organophosphate exposure 
and possible treatment strategies. Two others are investigating the long term effects and 
detection of nitrogen mustard exposure. All current projects will be completed in the 
year 2000. In January 1997, two additional calls for research proposals were made. Most 
of the $12.5 million set aside for this research is allocated for chemical warfare agent 
medical effects and the effects of combinations of exposures. The Research Working 
Group has reviewed specific proposals and has made recommendations for award of 
contracts. Details will be published upon award of the contracts. 
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I take seriously the concerns expressed by this committee and by our Gulf War 
veterans about the possible presence of low-level chemical warfare agents and their 
effects on our troops. In response to that concern, we have several efforts underway to 
investigate the possibility of that presence and to model the areas of potential 
contamination from our military operations. 

One case that we are investigating deals with reports of chemical warfare agent 
detection by Czech and French chemical detection equipment. During the first several 
days of the air war, between January 19 and 24, 1991, Czech and French military units 
reported possible detections of the presence of nerve and blister agents in the vicinities of 
Hafar al Batin and King Khalid Military City (KKMC) in Saudi Arabia. After examining 
Czech procedures and equipment, U.S. technical experts described the principal 
detections claimed by the Czechs as credible, although the source of the chemicals is still 
unknown. The Czechs continued to use their sensitive equipment throughout the war, but 
no further detections were reported to United States Central Command (USCENTCOM) 
or are formally recognized by the Czech Government. We are currently pursuing more 
detailed information on the French equipment or procedures. 

Although the concentrations of chemicals reported were far below the levels 
considered by U.S. military standards to be a hazard to troops, the detections do indicate 
the possible presence of low levels of chemical agents in these areas. We are continuing 
to investigate this case, and in fact, will be visiting both France and the Czech Republic 
this summer to discuss these and other issues with their experts. 

A second area of concern for me has been the highly-publicized possibility that 
chemical warfare agents were released as a result of the coalition bombing campaign and 
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may have subjected U.S. personnel to low-levels of contamination. The CIA published a 
study in September 1996 that examined the worst case possibility of contamination of US 
troops due to coalition bombing. It concluded “coalition bombing resulted in damage to 
filled chemical munitions at only two facilities - Muhammadiyat and A1 Muthanna - both 
located in remote areas west of Baghdad.” Muhammadiyat, the closer of the two, is 
410km north of where troops were stationed at Rafha, Saudi Arabia and even further 
fi-om the bulk of where troops were stationed. The CIA report also adds, “. . .analysis and 
computer modeling indicate chemical agents released by aerial bombing of chemical 
warfare facilities did not reach US troops in Saudi Arabia.” While we continue to 
investigate reports of other chemical munitions facilities possibly bombed during the war, 
we have not been able to confirm any other chemical munitions facilities damage. 

The United Nations Special Commission (UNSCOM) reported that Iraq declared 
200 DB-2 GB Aerial Bombs, 200 LD-250 Mustard Bombs, and 20,000 CS Mortar shells 
at Muhammadiyat, and 2,500 122mm GB rockets at A1 Muthanna. All were destroyed by 
coalition bombing. CIA’s modeling of Muhammadiyat, the larger and closer release of 
the two, estimated that 2.9 metric tons of sarin and 15 metric tons of mustard were in that 
site on all possible bombing dates. Their model shows that, in the worst case, dispersion 
in the general southerly direction for sarin and mustard would fall below levels dangerous 
to the general population at about 300 and 130 km, respectively, still over 100km short of 
U.S. troops. Their model for A1 Muthanna used 1 7 metric tons of sarin and determined 
that the most southerly dispersal for reaching the general population limit dosage is 160 
km, again well short of US troops. To improve our confidence in the results of the 
original plume analysis, DoD is working to model the extent of potential exposure of our 
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soldiers after the bombing of these facilities. DoD experts in meteorology and modeling 
will use multiple models. Within DoD, the Naval Research Laboratory, the Defense 
Special Weapons Agency and the Naval Surfece Warfare Center will be contributing 
expertise to this effort. 

After the war Iraq admitted to production of biological agents at four facilities, 
none of which showed damage from Coalition bombing when inspected by UNSCOM. 
UNSCOM has also reported that Iraq has never indicated that its population suffered any 
casualties from release of chemical or biological agents due to Coalition bombing of their 
facilities. 

Another claim of a possible source of low-level contamination to U.S. troops of 
which I am concerned is through destruction of ammunition supply depots. 

Consequently, I have several case investigations underway to determine the facts related 
to such destructions. One such case is that of Khamisiyah, the destruction of which has 
been well publicized and for which we published an initial narrative in February. 

During and after the close of the Gulf War, captured munitions were destroyed 
throughout the theater of operations by Coalition forces. Included in this massive 
undertaking was the depot level ammunition supply point (ASP) at Tall al Lahm or 
Khamisiyah, as it was later known. The United Nations Special Commission 
(UNSCOM) reported that Iraq declared 2,1 60 122mm rockets containing a mixture of 
sarin and cyclosarin nerve agents, and 6,240 155mm mustard rounds were at Khamisiyah. 
In 1991 , the UNSCOM inspectors were driven to Khamisiyah by the Iraqis and shown a 
destroyed bunker called Bunker 73 that they claimed was supposed to have contained 
122mm chemical rockets. During this same inspection, they were also shown an area 
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called "the Pit" where unfuzed 122mm chemical rockets were found in three bulldozed 
piles. Later in 1996, Iraq declared this area -- the Pit - was also destroyed by Coalition 
forces. Research has confirmed that elements of the XVIII Airborne Corps destroyed the 
warehouses, bunkers and open storage areas in March and April of 1991. It is vital to 
point out that the engineer and explosive ordnance disposal units took all due caution in 
conducting their initial searches of the bunker complex prior to the beginning of 
demolition operations. Both the EOD teams and the engineer commanders were satisfied 
that there were no munitions in the bunkers, warehouses or in "the Pit" area that could be 
identified as chemical weapons, Following the first large demolition of 38 bunkers on 
March 4, which included Bunker 73, engineers and EOD specialists worked in the ASP 
and "Pit" area for a period of approximately 6 days preparing for the next demolition. 
During this time the soldiers were not in protective gear but did have active M-8 alarms 
deployed in the ASP. No chemical alarms soimded during this time with the exception of 
one M-8 alarm that occurred about 45 minutes after the first demolition on March 4. It 
proved to be false through documented, follow-up testing. Interviews of hundreds of 
soldiers who participated in the destruction of those bunkers as well as the soldiers 
providing security to the site revealed no instances of health reactions consistent with 
exposure to nerve agents. Photos of an EOD sergeant without protective gear who 
participated in "the Pit" demolition show him standing in "the Pit" area a day or two after 
the stacks of rockets were destroyed. Another photograph of a soldier, taken in the 
same area several days later by an engineer battalion commander, shows this soldier 
without protective gear. Recent interviews with most of these individuals indicate they 


7 



189 


did not have any physical reactions that could be associated with exposure to nerve 
agents when they were in the area. 

The DoD and CIA recently completed a series of small-scale demolition tests 
designed to assist in developing a model of the detonation of chemical weapons by U.S. 
soldiers at Khamisiyah, Iraq in March 1991. The results of the tests are expected to 
produce data that will assist us in answering two fundamental questions: 1) who may 
have been exposed to chemical agents at Khamisiyah, and 2) to what extent they may 
have been exposed. The test used 32 foreign-made 122mm rockets and warheads filled 
with the simulant triethyl phosphate, a substance which replicates the characteristics of 
sarin gas. The tests fundamentally examined how the rockets explode and how much 
material vaporizes or spills onto the ground. The CIA and DOD to include the Naval 
Research Laboratory, the Defense Special Weapons Agency and the Naval Surface 
Warfare Center will apply information derived from the tests to multiple models. 
Additionally, evaporation tests to determine how nerve agent evaporates from soil and 
wood are now being conducted at Edgewood Research and Development Center, 
Maryland and Dugway Proving Grounds, Utah. We expect the findings to be published 
by 21 Myl997. 

Another major area of investigation is the Kuwaiti oil well fires. The setting on 
fire of the oil wells was first detected on 24 January 1991 . The number of fires increased 
daily, peaking at 730 between 22-24 Febraary. This coincided with the movement of 
Coalition forces into position for the ground war, which began on 24 February and ended 
28 February. Our soldiers began redeploying in March and most had returned home by 
the end of April. The first American fire fighters arrived in Kuwait in April and were 
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part of 10,000 workers from 37 countries ultimately involved in extinguishing the fires. 
By October 1991, all 730 fires had been extinguished. 

Emissions from these fires have the potential to cause acute and chronic health 
effects. Our soldiers were exposed to heavy smoke and other by-products of the fires. 
During the early stages of the fires, the smoke was close to the ground and caused minor 
respiratory problems for some of our soldiers. Later, the smoke lifted and stayed at 
higher altitude, posing less risk. Sampling of the ambient air and soil began in May of 
1991 when 558 oil wells were still burning and continued through December 1991. 

These samples were analyzed for particulates and metals (sulfates, nitrates, etc.), volatile 
organic compounds (benzine and toluene), polycyclic aromatic hydrocarbons, acidic 
gases and criteria pollutant gases and did not reveal any chemicals at levels of concern. 
Research thus far does not indicate that exposure to oil well fire smoke causes acute 
health impacts in healthy adults. In addition to other ongoing research, the RAND 
Corporation is conducting an extensive medical, epidemiological, occupational and 
environmental literature review to determine future research needs pertaining to the 
health effects of exposure to oil well fire smoke. 

We have contacted several fire fighters that participated in extinguishing the oil 
well fires. Our conversations with them reveal an absence of any of the symptoms 
reported by our veterans; none have reported any adverse health effects. Larry Flack, 
former project manager for all fire fighters in Kuwait states that based on his first hand 
knowledge of firefighter health screening and his periodic contact with firefighters that 
“We are not ill.” Dr. Gary Friedman, Director of Occupational Medicine in the 
Pulmonary Division, University of Texas, Flouston conducted a health screening study of 
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40 American firefighters prior to and after their deployment to the Gulf. He found no 
apparent health problems or long term effects from exposure to oil well fires in Kuwait. 

We are currently investigating the events surrounding troop exposure to oil well 
fire smoke and related by-products. The investigation is focusing on the events leading 
to the destruction of Kuwaiti oil fields. It will investigate the human health effects 
associated with exposure to oil well fire smoke, present the results of environmental 
sampling and monitoring studies conducted in the region, and present the results of 
human health, exposure and risk assessment studies conducted during this time period. 
We are also reviewing air quality and dispersion modeling data to determine units 
exposed. We are interviewing firefighters and members of oil companies to obtain 
information related to health screening studies and medical examinations of those 
individuals. And we are reviewing operational logs to identify the impact of oil well fire 
smoke on military operations. We expect to publish our findings by November 1997. 

Depleted Uranium (DU) is another area we are investigating. There are many 
allegations from various individuals and groups that DU is an unconventional weapon 
equal to chemical and nuclear weapons; that DU causes genetic damage and childhood 
cancers; that DU is a greater danger to our soldiers than the enemy; and so on. 

Uranium is a natural, chemically toxic and radioactive element. When the 
uranium isotope is extracted, depleted uranium is the byproduct. DU is approximately 
half as radioactive as natural uranium found in the soil and poses no significant external 
radiation risk to soldiers. The major toxicity from DU is fi'om its chemical properties. 

As a heavy metal, it concentrates in the liver, bones and kidneys, as does mercury or lead. 
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for example. The DU ‘dust’ generated when DU bums may be ingested and presents 
potential health risks. 

The soldiers with the greatest potential for harmful effects of DU were those on 
board vehicles which were hit by friendly fire. Twenty-nine combat vehicles - fifteen 
Bradley Fighting Vehicles and fourteen Abrams Tanks — were contaminated in this 
manner. DU munitions from other Abrams tanks hit all of the Bradleys and eight of the 
Abrams. Five of the Abrams were contaminated when DU munitions burned in onboard 
fires. Its on-board DU munitions contaminated the final Abrams after being hit by a 
Hellfire missile. 

On 1 1 July 1991 at Doha Ammunition Dump, as many as 3000 DU rounds 
burned. A fire started on an ammunition carrier and quickly spread to surrounding 
vehicles and ammunition stored nearby. Fifty soldiers were injured in this incident and it 
is unknown how many may have ingested DU dust. We are currently gathering 
information to attempt to determine the level of exposure to personnel in the vicinity of 
the fire. 

The RAND Corporation is conducting an extensive review of existing literature 
that will evaluate the most current research on this issue. The Baltimore Veteran’s 
Affairs Medical Center is conducting health surveillance of individuals who were in U.S. 
Army vehicles when they were strack by DU munitions. Currently, thirty-three 
individuals are being evaluated, including sixteen with DU shrapnel in their bodies. The 
health surveillance program has shown that “Those who have retained shrapnel identified 
radiographically are excreting increased amounts of uranium, indicating that these metal 
particles are not entirely inert. So far, analysis of the first round of examination 
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participants have shown no evidence of adverse health effects associated with this 
absorption of uranium.” Additionally, twenty-seven soldiers from the 144"' Supply and 
Services Company, have been identified as having potentially inhaled or ingested DU 
dust while recovering contaminated vehicles. Twelve soldiers have been tested with no 
indications of radioactivity or renal toxicity. 

We recognize that we were deficient in informing all soldiers of the risks 
associated with DU armor and munitions. Training on DU characteristics and risks was 
limited to Abrams tank persormel, munitions handlers and explosive ordnance disposal 
personnel. The Army has developed a three-tiered training program to meet the needs of 
crewmembers, maintenance, chemical, ordnance and medical personnel who may come 
into contact with DU materials. Training is scheduled to begin in July of this year. 

There is an axiom that states “On the modem battlefield, what can be seen, can be 
hit. What can be hit, can be killed.” Used by the U.S. Army in development of doctrine, 
tactics and acquisition programs, this axiom proved to be trae for U.S. forces and totally 
false for the Iraqis, largely due to the use of depleted uranium (DU) munitions and armor. 
U.S. forces, using lOStnm and 120mm DU sabot rounds routinely obtained first round 
kills of Iraqi T-72 tanks at ranges in excess of 3000 meters (approximately 2 miles). 
Clearly U.S. forces could hit and kill Iraqi targets with DU munitions well outside of the 
approximate 2000-meter range of the Iraqi T-72 tank, thus enhancing the survivability of 
our servicemembers. Conversely, the Iraqis could not harm our DU armor protected 
vehicles. Not one Abrams was destroyed by Iraqi tanks nor was the DU armor 
compromised. Dan Fahey describes in Metal of Dishonor a vignette of an Abrams that 
was stuck in the mud. He states “The unit (part of the 24"' Infantry Division) had gone 
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on, leaving this tank to wait for a recovery vehicle. Three T-72’s appeared and attacked. 
The first fired fix)ni under 1,000 meters, scoring a hit with a shaped-charge (high 
explosive) round on the Ml A1 ’s frontal armor. The hit did no damage. The Ml A1 fired 
a 120mm armor-piercing (DU) round that penetrated the T-72 turret, causing an 
explosion that blew the turret into the air. The second T-72 fired another shaped-charge 
round, hit the frontal armor, and did no damage. The T-72 turned to run, and took a 
120mm round in the engine compartment (which) blew the engine into the air. The last 
T-72 fired a solid shot (sabot) round from 400 meters. This left a groove in the Ml Al’s 
frontal armor and bounced off. The T-72 then backed up behind a sand berm and was 
completely concealed from view. The Ml A1 depressed its gun and put a (DU) sabot 
round through the berm, into the T-72, causing an explosion.” Our first responsibility is 
to protect our soldiers and to provide them the best equipment possible. This is but one 
example of the effectiveness of DU armor and DU munitions in protecting our soldiers 
and in ensuring their combat success on the battlefield. 

Interestingly, DU munitions were so effective that Iraq ran a disinformation 
campaign aimed at discrediting the U.S. and at potentially eliminating the munitions from 
future battlefields. U.S. intelligence assets intercepted several messages wherein Iraqi 
diplomats were directed to initiate publicity campaign to depict DU as posing a severe 
health and environmental threat to Iraq. Further, the campaign was to allege that the 40 
tons of DU found in Southern Iraq came from radiation weapons used against the Iraqi 
military and that it was contributing to large increases in diseases such as leukemia. Iraqi 
diplomats were to relay articles containing this propaganda to parliaments, political 
parties and movements, peace and solidarity organizations, enviromnental protection 
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organizations and friendly political VIPs. We plan to publish our case narrative on DU in 
September 1997. 

I am taking a team of my investigators and staff to Europe to share information 
with the British, French and Czechs. I am hopeful that we can leam from their 
experiences with low level chemical detections, pesticide exposure and the health effects 
their Gulf War veterans are experiencing. In September, I am planning a similar trip to 
Kuwait, Saudi Arabia, Egypt and Israel. 

The Department of Defense remains committed to providing appropriate care for 
our veterans, to understanding what occurred in the Gulf and to making necessary 
changes to policy, procedures and doctrine to protect our current and future soldiers. We 
have the right team in place to conduct the necessary investigations. We are open to 
oversight, have published all that we know and have a moral obligation to those who 
served to provide them answers. Clearly, DoD must play a central role in the 
investigation into Gulf War illnesses. 
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Mr. Shays. Sure. And let me say, before we begin the questions, 
if those accompanying you just want to make a statement, we are 
happy to hear them. Yes, sir? 

Mr. Christopherson. Mr. Chairman, thank you very much. A 
lot of the questions you raised earlier with both panels of witnesses 
had to do more in depth with health. I thought I would just cover 
a couple of brief points, and then we could come back to more ques- 
tions. 

One is I think it is important to understand, as we have looked 
back at the Gulf war, it has been a very quick recognition mistakes 
were made. Things did not go as well as they could have been, and 
I think it is important for us to understand that that is now clearly 
the position and that is clearly where we see life being at this 
point. 

The second thing I think, which is important for you, is that a 
lot of the lessons have been learned. It is learned from the point 
of view of what we do on the battlefield. It is learned in terms of 
how we approach research and clinical. I would also argue, we are 
still learning as we go along. 

The third thing is that a lot of changes are being made, and we 
could talk more about them as you wish. One is I think the idea 
of the clinical program that both VA and DOD have put into place 
is a program that we intend to have available for future situations 
as well; therefore, to be ready to intervene much earlier than in the 
Gulf war. 

The second thing is what you are seeing now in terms of what 
we deployed in Bosnia and currently in Southwest Asia is again an 
attempt to take surveillance out much earlier, predeployment, dur- 
ing a deployment, and post-deployment kind of work to learn much 
more about what is happening out there, give us better exposure 
data to bring back and better records to bring back. 

I think, with respect to the research, we are working very closely 
with VA have built a better research model for peer review, getting 
it out there, looking at different kinds of treatments. We have done 
a number of things now. We have committed about $27 million to 
research this year, a very multifaceted kind of approach to look at 
issues, low-level chem, environmental hazards, a number of other 
areas. 

With respect to DU, I think I will defer to Bernie on that, other 
than the fact that that is an issue that we obviously also have 
some concern about in terms of what the health consequences may 
be and how much we still do not know yet and need to learn. 

On the low-level chem, we have research in place. We have asked 
the Institute of Medicine to take a look at our clinical programs to 
make sure that if there were more than one chemical on the battle- 
field, whether or not we would have picked it up in our clinical pro- 
gram, and they have given us positive feedback, saying they believe 
it would have. They have also indicated obviously some things we 
could refine for the future that would make it even stronger. 

On the biological infectious side, as indicated by Dr. Rostker, we 
are clearly looking at the Nicolsons’ work. We will fund that. We 
have our people ready and trained to do so. We are working with 
independent laboratories as well to make sure that there is really 
a good, independent look and not a feeling that we, in quotes, have 
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done it unfairly in terms of DOD. The area of infectious disease is 
an area that is of high interest on the part of the Department of 
Defense, an area where we are launching a rather major initiative, 
along with the Centers for Disease Control and others as well. 

In ending — just again our assurance that our job here is to take 
care of our troops. We intend to do that. We will do that, both for 
now and into the future. We have a very key obligation. One of the 
great learning experiences out of the Gulf war is how we better 
protect our people in the future and a lot of areas in that as well. 
For that, I will defer for the questions from you. 

Mr. Shays. One of the things that we really have not touched on 
is the GAO report. The inside-the-beltway discussion of this was 
that some were eager to have the GAO validate the VA and the 
DOD’s work, and much to the surprise of some, was that it did the 
exact opposite. I guess the question is, one, will you agree with 
some of the criticisms; and, two, if you agree with them, do you feel 
you have changed or no longer are deserving of that criticism? 

One of the criticisms is that too much of the research that is 
done on Gulf war illnesses is devoted to stress and Post-Traumatic 
Stress Disorder, PTSD. Would you explain — my understanding, 
about a third of all research is, in fact, on this area, and would you 
explain why; first, if it is true, and, second, why? 

Mr. Feussner. There are several — I think that there is a major 
emphasis on the research in the context of brain and nervous sys- 
tem disorders, that is, along with general health types of research 
initiatives, that is the major research focus to this date. That in- 
cludes an array of research that deals with stress and Post-Trau- 
matic Stress Disorder, deals with issues related to cognitive impair- 
ment, deals with issues related to Peripheral Neurological Disease, 
et cetera. 

So, in the sense that all of brain and nervous-system disorders 
are lumped together, that is a major focus. I am not sure that it 
is correct to categorize most of that as relating to stress; however, 
there has been interest in the neurobiological aspects of stress and 
stress as a modulator of various responses to other insults, and 
that kind of research continues. 

Mr. Shays. I need to be clear and on the record as to whether 
the VA rejects Dr. Joseph’s point to this committee that there was 
no acute exposure to chemicals and, in essence, low-leverage expo- 
sure is not harmful; and, therefore, chemicals exposure should not, 
in essence, be considered of major concern. I want to know how the 
VA basically responds to that. 

His quote was: “Current accepted medical knowledge is that 
chronic symptoms or physical manifestations do not later develop 
among persons exposed to low levels of chemical nerve agent if 
they did not first exhibit acute symptoms of toxicity.” Now, I need 
to know if that is — I am going to be asking DOD if that is the oper- 
ational use still, and I need to know the VA, if they buy into that 
or if they have finally rejected that. 

Dr. Garthwaite. I do not think we buy into it. I would think we 
do not know what the risk is, but we are keeping an open mind. 
We do not believe there are any reasonable, valid human studies 
of those kinds of exposures, so to conclude anything, we think, 
would be premature. 
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Mr. Shays. OK. I am not making my question clear enough. The 
bottom line to his point was that if you did not see acute mani- 
festations, that you would then not later see chronic effects from 
chemicals. That was a basis for why the VA did not spend time 
looking at chemical exposure, because you accepted the DOD’s view 
that there was no acute exposure, and if there was not acute and 
therefore low level, it would not result in chronic harm later on. 

I want to know if we can take Dr. Joseph, who was the Assistant 
Secretary of Defense for Health Affairs, if we can put that in the 
trash can and know that that is not a guiding principle of either 
the DOD or the VA. 

Dr. Garthwaite. I think that is his opinion. We do not believe 
that there is any scientific data on which to base an opinion about 
whether exposure to low levels could lead to a chronic disease or 
not in humans. There is very little data from studies in animals, 
either. 

Mr. Shays. Why don’t we forget about any concern of low-level 
exposure in this country? Get rid of OSHA, say, OSHA, you are not 
needed anymore because we do not care about low-level exposure 
to chemicals. 

Dr. Garthwaite. I am not communicating well. We believe that 
because there is no data, we need to know whether 

Mr. Shays. I am going to come back to you. Doctor. 

Mr. Rostker. We would not necessarily — that is not our position 
today, as you stated. We are funding research in low-level chem. 
We have not ruled it out. 

Mr. Shays. I would like you to say what is not your 

Mr. Christopherson. Let me elaborate on that. 

Mr. Shays. I just want to say this to me, is like — before we go 
out — this is something we should be able to discard quickly. 

Mr. Christopherson. We have to agree. Let me go back. It is 
a need to understand the context of what you said and what it 
meant, because that is important. 

Mr. Shays. And I am willing to be clear on this, but I do not 
want to get into the mind game 

Mr. Christopherson. No, no, no. 

Mr. Shays [continuing]. Where Mr. Deutch says publicly that our 
troops were not exposed to offensive use of chemical when he knew 
our troops were exposed to defensive. Because he used that clever 
word of “offensive,” we made an assumption that, therefore, our 

troops were not exposed to chemicals. So 

Mr. Christopherson. Right. 

Mr. Shays. OK. 

Mr. Christopherson. What his statement was saying was, 
based upon the best scientific knowledge which is out there — it ac- 
tually still is out there at this moment in time — the conclusion you 
would have is that you do not have chronic without acute in terms 
of the chemical exposure. Now, the key thing is there, and that 
was, by the way, still the best knowledge. It is very thin; that is 
the problem with it. 

That is why we have said, while that is essentially true as a cur- 
rent statement of what the information is, you cannot base long- 
term judgments on that. That is why we said instead two things. 
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One, the Institute of Medicine said, help us to figure out in our 
clinical programming in case it is out there, we miss something. 

Mr. Shays. OK. 

Mr. Christopherson. The second thing, we went out there and 
said, let us go ahead and start to fund some low-level chemical re- 
search because we have got to fill in this rather thin hody of knowl- 
edge. The concern that you are raising back there about and this 
whole issue of why was not low-level chemical picked up a long 
time ago, we sort of put in the context of combinations, I think, of 
things. 

It is not that statement of judgment or anyone else. What it is, 
is a combination of no direct evidence, my understanding is, off the 
battlefield, combined with the fact that the best knowledge that 
was available out there was that you generally have to have an 
acute exposure; and, therefore, people have thought, this does not 
seem to be the most promising lead, and there may be other more 
promising leads. 

Going back to your EPA point, the germ of the point that is made 
there is that you are looking at generally longer term exposures at 
low level as opposed to a short-term exposure. The other assump- 
tion is generally that the exposure in the Gulf would be of rel- 
atively short duration. 

If you think back, for example, to what the witnesses said this 
morning, they were generally talking about, at the most, there 
would be eight alarms going off, which is generally indicating, even 
if there had been some exposure during that time, it would prob- 
ably have been over a relatively short period of time, maybe 8 days, 
2 days, and this kind of thing there, which again is very different 
than sort of the pesticide issue, which is something the British es- 
pecially are focusing on. 

Mr. Shays. I am going to let Mr. Sanders get on this issue before 
we go on to the next one. 

Mr. Christopherson. Sure. 

Mr. Shays. I do not mean to be — I do not want to strain gnats 
and swallow camels here, but when you say this is our best knowl- 
edge, the word “best” has such a great sense to it. The best knowl- 
edge may have been meaningless because your best knowledge may 
just be absolutely dumb and stupid. And so you can say, “Of the 
dumb-and-stupid knowledge we have, this is the best, but it is still 
dumb.” 

Mr. Rostker. You are reading it as in plain English as quite a 
declarative statement. We would not be happy making that state- 
ment as a declarative statement today. 

Mr. Shays. The problem is the VA used this statement as a basis 
for a failure to look at low-level exposure. 

Mr. Rostker. And I think we are talking about history here, not 
necessarily where we are today. 

Mr. Shays. And that is why I want to be certain. I just want to 
make sure that we are not trying to, in a sense, satisfy us, but in 
your heart of hearts, you still buy into this. 

Mr. Rostker. It was not the applicable statement today. Today, 
we are funding research to better understand low-level chem. We 
are more modest in our statements in terms of our understanding. 
We have a range of activities going on to better assess what science 
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is telling us and push back the frontiers of science, so that would 
not be — it is not an applicable statement today and not a limiting 
statement for our program today. 

Mr. Christopherson. But, again I want to come back. That de- 
clarative in nature, which is what you have described, was not the 
case even back then. In the first place, our moving forward on 
funding low-level chemical was under the watch of Dr. Joseph. Our 
movement in that direction was a request to the Institute of Medi- 
cine for them to look at our clinical protocol was also to Dr. Joseph. 
That is why I say 

Mr. Shays. What about Dr. Joseph? It was what? 

Mr. Christopherson. Under his tenure. 

Mr. Shays. Well, by then we had Khamasiyah, and you all on a 
Friday afternoon at 4 o’clock let the world know that maybe we had 
exposure. So I am just not impressed with that comment. 

Let me just go back to the VA, and then I will let you talk. I just 
want to know where the DOD is. I just need to now know where 
the VA is. What I hear you saying, so then you correct me, where 
I start out is may be faulty from your viewpoint. 

I start out from the fact that in my life as an American citizen, 
and as a State legislator, I have been taught to be concerned with 
low-level exposure, and I have been taught that low-level exposure 
leads to chronic illness. In my world as an American citizen and 
as a former State legislator and as a Member of Congress, I pay 
attention to OSHA, and I empower OSHA not to allow American 
citizens to be exposed to — low-level exposure to chemicals. That is 
my world, and what I am hearing you say is, well, that may be 
true, but if it is low level, it has got to be over an extended period 
of time. 

What I totally reject and am comfortable rejecting is that it has 
to be acute and if it is acute, it cannot be chronic, because I have 
never seen anything that would make someone be allowed to make 
that statement. 

Dr. Garthwaite. I believe the correct thing to say is we agree 
with you, and 

Mr. Shays. I want you to state it in your own words. 

Mr. Feussner. Yes. I think what I would similarly agree and 
say, that I think it is clear that we have insufficient information 
to know what the possible long-term sequelae of low-dose exposures 
are, and I think we need to do additional research to explore that. 

I think in some ways we have spoken with our actions when we 
sponsored the international symposium associated with the Society 
of Toxicology meeting in Cincinnati in March. We began planning 
that meeting in September 1996 and invited the international com- 
munity to help us specifically with the issue of low-level chemical 
agent exposures, and I think we need additional research to ex- 
plore the sequelae of possible low-level exposures. 

Mr. Shays. Mr. Sanders. 

Mr. Sanders. Thank you very much, Mr. Chairman. Thank you 
all very much for coming, and I apologize for having to miss some 
of your testimony. 

Let me ask for some rather specific responses to my questions. 
In December 1996, in the final report of the Presidential Advisory 
Committee on Gulf War Illness, the following statement is made. 
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and I quote: “Current scientific evidence does not support a causal 
link between Gulf veterans’ illnesses and exposures while in the 
Gulf region to the following environmental risk factors assessed by 
the Committee: pesticides, chemical and biological warfare agents, 
vaccines, pyridostigmine bromide, infectious diseases, depleted ura- 
nium, oil well fires, and smoke and petroleum products.” 

That is from the Presidential Advisory Committee. Today, in late 
June 1997, do you agree with that finding, or do you find that in- 
complete and inaccurate? Dr. Rostker, or if anybody else wants to 
respond. 

Mr. Rostker. Well, as you know, we have discussed several 
times my inquiries are looking at what science says, and I have 
great respect for the PAC and the process they went through. I cer- 
tainly am considering that, but in my organization I am reserving 
judgment, final judgment on all of these. I have research going on 
on every one of the issues that you have raised, and that research 
continues. I wish it was completed so I could be definitive in my 
answer. I can only tell you that the research continues in my orga- 
nization. 

Mr. Sanders. OK. In so many words, what the PAC was saying 
is that we see no substantial scientific evidence to suggest that 
there is an environmental factor in Persian Gulf illness. Rather, we 
believe, bottom line, that it is stress related. That is not the conclu- 
sion? Dr. Murphy, I can continue reading, but I believe that that 
is — but, please, if you disagree with me, I have got the document 
here. 

Dr. Murphy. Let me try to restate it because I think that the 
words that I used have a different meaning to scientists than they 
might to the general public. They said that there was no current 
evidence of a causal relationship. That is probably the highest sci- 
entific standard that we would meet in discussing that, so there is 
no evidence that those agents at this point caused the illnesses to 
Persian Gulf veterans. 

Mr. Sanders. That is correct. That is what they said. 

Dr. Murphy. They have not ruled out doing further research. 

Mr. Sanders. I know, but let me ask you, can you respond to 
that? Do you agree with that? Do you believe that there is no cur- 
rent scientific evidence which sees a causal relationship between 
environmental 

Dr. Murphy. There is no rigorous, scientific 

Mr. Sanders. No rigorous. All right. 

Dr. Murphy [continuing]. Investigation that proves a cause-and- 
effect relationship between the illnesses of Persian Gulf veterans 
and those agents. That does not mean that the VA has not given 
them very serious consideration and does not believe that the in- 
vestigations need to continue at this point. We are trying to de- 
velop the scientific evidence that would allow us to make that sci- 
entific, causal link. 

Mr. Sanders. What I have concerns with. Dr. Murphy and every- 
one else, is when you will finally begin to accept evidence. I am not 
a scientist. I have other things to do other than research Persian 
Gulf illness, but I sent a letter out to Dr. Lashoff of the Presi- 
dential Advisory Committee, listing a dozen, separate studies 
which show a link. If you would like, I can list them for you, al- 



202 


though I suspect that you are familiar with them, including two 
studies funded by the DOD itself 

Now, the concern that I have, and let me jump right to the GAO 
report, and this comes from the summary of it by the New York 
Times. The GAO report found that the program announced by the 
Pentagon lacks a coherent approach, and because of flaws in meth- 
odology and focus “is not likely to identify the potential causes of 
the illness.” 

In other words, what they are saying is there are a dozen dif- 
ferent studies here which would respectfully disagree with you. Dr. 
Murphy. They suggest that there is a causal link. When is enough 
enough? When do we begin to say, yes, there may be something 
there; we want to develop treatment based on these studies? I am 
amazed. Let me give you just two examples, Mr. Chairman, of 
things which really fascinate me. 

The New York Times, April 17, 1996, headline: “Chemical Mix 
May Be Cause of Illness in Gulf War.” What the article primarily 
deals with is the work that you are familiar with done by Dr. 
Haley and Dr. Abodonia from Duke, and Haley is from the Univer- 
sity of Texas. OK? They describe it, and they say, well, these inves- 
tigators have suggested that there is a synergistic effect between 
pyridostigmine bromide, et cetera. 

Then they go to a comment from the Department of Defense. The 
Department of Defense said that the new report raised “some inter- 
esting hypotheses,” but the Department had “no direct knowledge 
of the details of the work.” Do you know what amazed me? What 
amazed me is less than a year before, the Department of Defense 
had done research which came up with exactly the same conclusion 
at Fort Detrick on rats. Is that true? I hope you know that. That 
is your own research. 

Mr. Christopherson. Yes. What you have got there, there is — 
and, again, this research, as you know, has been funded — there is 
research looking right now at the synergistic effects. There are 
early suggested results that say, in fact, those things do occur. The 
problem is that what you have seen there, if I may finish for a sec- 
ond here, is it is the first step, and it has to do with how you do 
sort of the first researchers say, “OK. Could there possibly be 
under the most severe of circumstances there?” That is Step 1. Step 
2 then comes down to initial funding researchers say, “Does it 
occur under real-life situation?” That is the additional funding and 
research we need to do. 

What you have got then, kind of going back to Dr. Murphy’s 
point there, is there are a number of areas that we are looking at 
right now which are suggestive of potentials of relationship to Gulf 
war illnesses. They do not yet stand the rigor of tests yet, so they 
are suggestive we need to pursue 

Mr. Sanders. All right, but 1 second. I understand that, but you 
see, that is always the argument. Let me just pick up, Mr. Chair- 
man, because I found this absolutely fascinating. 

New York Times, Wednesday, May 14th, headline: “Study Links 
Memory Loss to Nerve Gases in Gulf.” Do you know who paid for 
the study? We did. OK? First paragraph: The Defense Department 
said today the Pentagon-sponsored research have produced “impor- 
tant results” suggesting that exposure to low levels of nerve gas. 
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Mr. Chairman, and some pesticides can lead to memory loss, a 
common complaint among veterans of the 1991 Persian Gulf war. 
This is your study. 

Now, what really fascinated me about this article, if you go down 
three-quarters of the article, and it said: In its statement today, the 
DOD said, “These initial findings require replication of the species, 
including nonhuman primates, before it could be possible to draw 
larger conclusions, the experiments, et cetera, on nonprimates lab- 
oratory, et cetera. The Pentagon also questioned whether the ex- 
periments in which the rats were injected with the chemicals over 
a 2-week period offered many clues to the health problems of the 
veterans. This route of administration and duration of exposure 
does not parallel any known human exposure to troops.” 

That is what the DOD said. Do you know what the researchers 
said? Dr. Pendergast is on your payroll. You know what he said. 
He said, I do not think it is too early to draw conclusions. “The 
type of exposure regime that we employed in the animals and the 
type of exposures that are troops experienced in the Gulf are analo- 
gous, and they types of memory deficits that we have seen in the 
animals and those reported in Gulf war patients are extremely 
similar.” 

In other words, you are almost disowning or separating yourself 
or minimizing the result that your own researchers got. 

Here is the point: The GAO says that there is no focus. It would 
seem to me that if I had a dozen different studies all over the coun- 
try done by reputable scientists, including some of your own, that 
suggest that there is a chemical link, I would be jumping on the 
stuff, I would be funding the stuff, I would be funding the stuff, 
I would be bringing these people together, and I would be working 
with a sense of urgency. I would not be going along, da-da-da. 

There may have been some major breakthroughs. Am I qualified 
enough to tell you whether these breakthroughs are substantial? I 
am not, and I certainly agree with you. But what really upsets me 
is that I read you a quote where a study done paralleled your own 
study, and you do not even acknowledge and say, ‘Yeah, that par- 
allels what we did a year ago, and we are really working frantically 
hard because we have 70,000 veterans who are hurting, and we are 
going to leave no stone unturned.” 

Do you have a sense or urgency? Are you really going after these 
issues? 

Mr. Christopherson. Yes. Mr. Congressman, absolutely yes. Let 
me be very clear. It is extremely important to us. We have the doc- 
tors and nurses and the researchers, as part of what we fund here 
in Health Affairs, and the rest of the Department take this ex- 
tremely seriously and have since day one. We have clearly been 
very active, especially in the last 2 years. Should we have started 
earlier? That is a different question. Yes, we should have. We al- 
ready admitted that that is a shortcoming of the whole thing. 

It is clear we are funding research as fast as much money as we 
have to do so 

Mr. Shays. Doctor, you are starting to talk as fast as this guy. 
Because he is a Congressman, I did not want to ask him 

Mr. Christopherson. I can probably outdistance him. 
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Mr. Shays. I did not want to tell him to slow down, though I was 
tempted, hut if you would slow down. 

Mr. Christopherson. I will slow down. What we are doing right 
now is we are pushing — ^you have got to rememher, hy the way, 
there are a lot of different theories out there we are all trying to 
work through simultaneously. A lot of things have promise, wheth- 
er it is the plasma kind of issue there, whether it is the issues 
around the combinations and, therefore, you might go down that 
road, leave no doubt that there is a serious commitment to try and 
find the answer. 

There are two reasons for this. One is because the Gulf war vet- 
erans who are trying to figure out how to take care of them today. 
I heard the same tragic stories you heard a few hours ago in terms 
of their — we take these to heart, and leave no doubt about that. 

The second thing, we have got to be worried. We have got future 
deployments to worry about, and we have got to figure out what 
we are going to do there, and we need to k^now what we need to 
change, if anything, to make sure that is better there. What we 
have got to do now is we also owe it to the troops to do two things: 
Pursue aggressively and make sure it is good research. What we 
cannot afford to do is go down wrong paths, start doing treatments 
that do not make sense. On the other hand, if it makes sense, we 
cannot afford not to do it, and that is the fine line we keep moving 
down as we move forward very aggressively. 

But no doubt, we are the ones who pushed forward the $27 mil- 
lion and pushed the research out. 

Mr. Sanders. All right. Let me just ask you. Let me quote from 
Dr. Rostker’s prepared statements. Currently over $2.5 million has 
been allocated to research involving health effects of low-level 
chemical warfare agents, et cetera. All current projects will be com- 
pleted in the year 2000. 

I mean, you know, is that a sense or urgency, in the year 2000, 
3 more years? 

Mr. Christopherson. I think what you run into, we unfortu- 
nately are living within some of the rules and regulations unfortu- 
nately of how you do grants. We are not happy with it either. 

Mr. Sanders. Then break the rules. You know, one of the prob- 
lems that we have right now — let me finish. All right? And I would 
like some answers to this question, too. My understanding is that 
around this time you are releasing about $8 million in grants. Is 
that correct? 

Mr. Christopherson. Correct. 

Mr. Sanders. You are going to announce who is not getting it. 
I do not know who is getting it. By the time you have announced 
requests for proposals and you have peer reviewed and you are get- 
ting the money out, in my estimate it is going to be a good year. 
Is that a fair estimate or more than that? 

Mr. Christopherson. It is probably in that range, yeah. It takes 
that time to get it out, unfortunately. 

Mr. Sanders. But why? In other words, the point that I am get- 
ting and why I myself no longer believe, in all due respect, that the 
DOD and the VA should be given this responsibility, is it should 
not take that long if we are dealing with a sense or urgency. 

All right. Let me ask you this question. 
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Mr. Shays. Do you want to just respond, though? 

Mr. Sanders. Why does it take a year when you have 70,000 
people who are hurting? Why can’t you move it faster? 

Mr. Christopherson. The issue — we are caught between two 
pressure points, and Congress is part of that, where it is part of 
our own two pressure points. On the one hand, we are told to move 
forward as fast we can, which we would like to. We are also told 
to make sure you are doing peer-reviewed research that is going 
through — we are caught between two things, and then also make 
sure 

Mr. Sanders. The chairman is much more polite than I am when 
he says I should be patient. He is right. I love the word “peer re- 
view.” You know why I like the word “peer review”? I will tell you 
why. As you know, and as Ed Towns, I think, appropriately men- 
tioned before, the whole issue of multiple chemical sensitivity is 
highly controversial. You have honest and good people on both 
sides of the issue. 

Mr. Christopherson. Yes. 

Mr. Sanders. I am not here to denigrate anybody. I happen to 
believe in it; honest, sincere people do not. Who do you have who 
is peer reviewing these proposals who believes and knows some- 
thing about multiple chemical sensitivity? Give me the names of 
the experts. 

Mr. Christopherson. I cannot. In the first place, I do not get 
down that deep into that part of it there. We use the American In- 
stitute of Biological Science as our peer-review organization that 
what goes out there and does that. 

Mr. Sanders. Well, here is the problem, you see. I do not mean 
to be facetious about it. 

Mr. Christopherson. I understand. I understand. We get along 
well, and we are working together on this issue. Do you agree? We 
have disagreements on other issues. Republican, independent, so 
forth and so on. In the world people look at issues in a different 
way. I read the response of your folks to one of the proposals that 
came through, and it was absolutely insulting to the fellow who 
wrote the proposal. 

In other words, if you do not have people on your staff who un- 
derstand and believe in multiple chemical sensitivity, that every 
approach that is brought forth will never get peer reviewed, in 
some cases these researchers will be seen as quacks or frauds. 
Right? I am arguing and have seen from the beginning, from day 
one, we do not have people who believe in multiple chemical sensi- 
tivity, and I am not even blaming you. There is a whole segment 
of medicine that does not believe in it. 

I think you do not believe in it, and that is fair enough. But 
there are people who do believe in it who believe that you are way 
behind the time, who are desperate for solutions, and who want to 
see some attention given to those folks who do believe in the con- 
cept, and I do not think you have the capability of doing it. 

I am sure you have wonderful scientists, but tell me the name 
of one of those scientists who has developed a treatment that is ef- 
fective for Persian Gulf illness so that he or she can stand in a po- 
sition of peer reviewing of the research. Who are the people who 
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have developed the treatment and the understanding? Can you 
give me the names? You do not have anybody. Is that right? 

Mr. Christopherson. Again, this external peer-reviewed stuff. 
This is not — we are not talking about inside-the-shop kind of thing. 
The American Institute of Biological Science, which we run this 
through, is designed to be impartial to a wide range of theories. 
They are not to be either against or for multiple chemical sensi- 
tivity. It really is meant to be a neutral place out there to look at 
these issues and to be open on the question of what may make good 
sense, either from researching causes or researching treatments. 

The difficulty is, and correct me if I am wrong, that the issue of 
multiple chemical sensitivity is hotly debated. 

Mr. Christopherson. Correct. 

Mr. Sanders. I have spoken before — it must have been 500 doc- 
tors in a room in Texas, and you know what? Every one of them 
believed and works with the concept of multiple chemical sensi- 
tivity. And I have met doctors who have said that these people are 
frauds, that what they are doing is absolutely outrageous, and we 
have nothing to do with them. Both groups of people, I suspect, are 
honest. 

I think that the VA and the DOD have sided with those groups 
of people who do not believe in multiple chemical sensitivity, so I 
am asking you — for example, I would mention that Dr. Claudia 
Miller, who does believe in multiple chemical sensitivity — I do not 
want to speak for her. She applied for a grant. She went way up 
the bureaucratic ladder. The DOD awarded her the grant, and lo 
and behold, she never got the money; it was called back. 

Dr. Mya Shayevetz, who worked for the VA in Northampton, MA, 
went along the bureaucratic ladder. She treated people based on 
multiple chemical sensitivity. Suddenly, she did not get any money 
as well. 

Who do you have that is key on your staff who believes in mul- 
tiple chemical sensitivity? Please answer that. 

Mr. Chairman, I do not hear much of a response. 

Mr. Christopherson. I cannot point to someone who is a be- 
liever in there. What I will indicate to you is that I am being neu- 
tral on it. I do not have a strong feeling one way or the other. I 
do not have an opinion one way or the other in that process there. 
But if the issue is, as you said, there is a very sharp debate out 
there 

Mr. Sanders. Yes. 

Mr. Christopherson [continuing]. And that debate continues. It 
has been part of our discussion. We have talked about the Institute 
of Medicine. We have added special sessions talking about that be- 
cause we are open and trying to look at what makes sense, as long 
as they are good science, and that is the key issue. 

Mr. Sanders. But that is the problem, and you know it, and I 
know it, that there are many people who say that the whole issue 
of multiple chemical sensitivity is bad science. Right, Dr. Murphy? 
Aren’t there some people who are saying that? 

Dr. Murphy. There are people who say that. 

Mr. Sanders. I think I have heard people say that. OK? Maybe 
some people in this room have said that. What about Dr. Haley? 
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Is his work important? Is he going to work with you? Is he going 
to get funding from you? 

Mr. Christopherson. Dr. Haley is important to us, as hoth we 
and Dr. Phil Landrigan, who reviewed his piece there, consider his 
work important. He has identified a number of key areas to look 
at. The question is, it has to be taken some next steps to figure out 
where 

Mr. Sanders. Is he going to get funding to get research? 

Mr. Christopherson. I do not know at this point. Again, the 
funding part, I cannot speak to. 

Mr. Sanders. Who can speak? Again, when the GAO talks about 
lack of focus, that is what they are talking. You cannot talk to 
funding. You are telling us that you are going to do research, but 
you cannot tell us what line of research is going to get funding. Dr. 
Rostker, do you want to help us out here? 

Mr. Rostker. Yes. I think in the process you are talking about 
specific researchers — in the peer review process 

Mr. Shays. Let me say this. One thing is very important. I do 
not want you to leave without feeling you get to answer a question. 

Mr. Sanders. Absolutely. 

Mr. Shays. So he is really a nice guy, and you can tell him you 
want to respond to it. 

Mr. Christopherson. In the peer-review process it would really 
be appropriate as policy and senior people to get down and dictate 
which researcher is being funded and which is not, and I might say 
that the intervention that we have done in the case of Dr. 
Nicolson’s research is somewhat unique. 

But I look at the focus issue in broader terms, and we went out 
in this year’s allocation of funds through the interagency organiza- 
tion we have with the VA and explicitly went out to fund research 
in the area of low-level chem because we felt that this had been 
neglected and that we needed more answers. And so I look at that 
in terms of the broad focus of the research as distinct from picking 
the individual research topics. 

Mr. Sanders. Let me respectfully disagree with you. What we 
are involved in, and please tell me if you disagree with me, is a 
major controversy over the causation of illness. I happen to be- 
lieve — I have seen it; I work with people — I believe in the concept 
of multiple chemical sensitivity. There are many people who do not. 

What I am suggesting, and I think there is no question about 
this, that unless you have scientists and physicians who believe in 
that concept, that every single time a research grant comes forward 
based on a diagnosis of multiple chemical sensitivity, the result is 
going to be, sorry, these people at best do not know very much; at 
worst, they are frauds. 

It cannot be otherwise, and I would say that the evidence indi- 
cates up until this point that you have not been sympathetic to the 
concept of multiple chemical sensitivity. I have asked you if you 
could tell me — I know the names of some of these people, and I 
would like you to tell me that they are on board. Is Dr. Miller play- 
ing a key role as a peer reviewer? I do not think so. 

Dr. Murphy. Dr. Miller is on the VA Federal Advisory Com- 
mittee. She is on our Persian Gulf Expert Scientific Committee, 
and we solicit her advice through that mechanism. 
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Mr. Sanders. Yes. Believe me, I do know that, and I do know 
that her grant was rejected. Can you give me the name of any 
major researcher who believes in multiple chemical sensitivity who 
has gotten help from either VA or DOD? Is there any? 

Dr. Murphy. Yes. East Orange Environmental Hazards Research 
Center has a project ongoing, looking at the issue of multiple chem- 
ical sensitivity, and the researchers from East Orange are actively 
involved in the investigation of MCS in Gulf war veterans at this 
point. 

Mr. Sanders. Do you know some of the names offhand? 

Dr. Murphy. Howard Kipen. Dr. Howard Kipen is the principal 
investigator. 

Mr. Sanders. OK. My last question gets down to Dr. Nicolson, 
and then I am going to get the mic over there. As I heard him — 
Mr. Chairman, correct me if I misheard him — he indicated he had 
not been hearing from you guys for a number of months, that origi- 
nally there was some contact. 

Mr. Rostker. Yes. I put that in the record. We had a number 
of interactions through March. In March, the protocols were agreed 
upon, and because this was going to be a sole-source contract the 
DOD rep was advised that what we needed to do was work through 
the paper work. We have made sure that the money is there 

Mr. Sanders. Right. 

Mr. Rostker [continuing]. And that we expect a contract to be 
awarded to the four laboratories within the next 2 weeks, and 
those laboratories then will be — and I went over the protocol rough- 
ly. Those laboratories then will be trained. Three hundred samples 
will be drawn. We have already put out a public announcement 
seeking volunteers to provide blood samples for this research, and 
we are looking for the research to take about 3 months, which the 
majority of the time would be training and certifying the labs in 
the three techniques. 

Mr. Sanders. And what is Nicolson’s relationship to this work? 

Mr. Rostker. He will be contracted with to supervisor the in- 
struction and certification of the labs in his technique. 

Mr. Christopherson. And also he will be involved in also train- 
ing people in his technique 

Mr. Sanders. OK. 

Mr. Christopherson [continuing]. So they will understand what 
he has got, and then they will go back. 

Mr. Sanders. So he will on day one write off and say these guys 
are trained, they are doing the work 

Mr. Rostker. That is correct. 

Mr. Sanders [continuing]. And we feel good about this, and then 
we will see the results of that work. 

Mr. Rostker. And then the independent lab, we are going to 
have one of our labs and an independent lab both to look at this. 

Mr. Christopherson. A given sample will be sent to several 
labs. In some cases a sample may be sent several times to a lab, 
and they will see if there is corroboration between the techniques 
and between different labs using the same technique. 

Mr. Sanders. I yield, Mr. Chairman. Thank you. 

Mr. Shays. Thank you. Just to give you an idea, I do believe we 
will get you out of here before 4, just to give you a sense. 
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I just want to, because there was an interruption — not an inter- 
ruption, but we went in a slightly different direction, I am going 
to say that I am not interested when you all appear before me in 
the future to know what your view is on Dr. Joseph. I am basically 
accepting on the statement in terms of low-level exposure and what 
it means and does it ultimately lead to acute symptoms or chronic 
symptoms — excuse me. 

I am going to basically go under the assumption, unless you tell 
me differently, that you are taking a position of neutrality on that 
issue. You are basically saying you would either say yes or no, or 
are you going to say that you believe that low-level exposure can 
lead to chronic conditions in the future? I would like to have you 
just tell me where you are on that level, but I at least know you 
are rejecting that it does not. 

Mr. Christopherson. To be clear, we are open on the issue. We 
are at this point essentially about as neutral as you can get, given 
sort of the weighing of information, enough so that we are willing 
to go out and fund research in this area, enough so that we are 
willing to ask some very tough questions of our clinical program. 

Dr. Garthwaite. I think the same. 

Mr. Shays. Dr. Rostker, how many sites were there in Kuwait — 
excuse me — in Iraq and the Kuwait theater that we suspected had 
either biological and chemicals in them, be they manufacturing or 
depots? 

Mr. Rostker. There were many bombing lists, and targets came 
on and off the bombing lists based upon the latest information and 
in some cases the latest fad because things like the shape of a 
bunker became an indicator to the intelligence analysts of whether 
or not there may or may not have been chemicals in there. I think 
the maximum number was something like 34 if you took the inter- 
section of all the lists. About 34 was the maximum number that 
DIA carried. 

Mr. Shays. And how many of those were blown up? 

Mr. Rostker. The manufacturing plants were blown up. The 
chemical and biological sites were targeted, but it is not clear what 
was blown up. What we clearly understood after the war was a 
great deal of the munitions were not in the bunkers but were out 
on the desert. In fact, the majority of the munitions at Khamasiyah 
were not at Bunker 73, but were either in the pit or the 6,000 
chemical rounds that were simply out in the desert under a tarp, 
so that what was attacked, whether we hit or did not hit the bunk- 
er, was no indication of the amount of chemical munitions we 
would have detonated. 

And, in fact, after the war, when we were able to get into some 
of these sites because we had occupied that area, like Telio and 
Ananzarea, the bunkers we thought had chemical munitions did 
not have chemical munitions. 

Mr. Shays. Has the U.N. completed site visits of all 

Mr. Rostker. The U.N. has done site visits, but the U.N.’s pur- 
pose of doing site visits 

Mr. Shays. You interrupted me. 

Mr. Rostker. I am sorry, sir. 

Mr. Shays [continuing]. Of all these sites? 
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Mr. Rostker. No, sir. The U.N.’s purpose of doing site visits is 
to investigate the Iraqi claims in their declaration statements. 
There are a few places where the Iraqis, based upon their own in- 
telligence — excuse me — the UNSCOM, based upon their own intel- 
ligence, asked to be taken, and, to the best of my knowledge, they 
turned out in each case to be a conventional site. And, again, they 
were looking for S-shaped bunkers or 12-frame bunkers and the 
like. Khamasiyah and Ananzerea were two of the sites that were 
declared to UNSCOM 

Mr. Shays. Both sites were in the Kuwait theater? 

Mr. Rostker. Yes. The Kuwaiti theater 

Mr. Shays. Our soldiers were in both sites. 

Mr. Rostker. Yes, but the Kuwaiti theater is sometimes con- 
fused with Kuwait, which it is not; it extends past Kuwait, pre- 
cisely. 

Mr. Shays. The theater where our troops were? 

Mr. Rostker. The Kuwaiti theater was a map reference before 
the war which included southern Iraq, and it had no relationship 
to where the troops finally went. So some people get hung up on 
whether it was in or not in the Kuwaiti theater. That is really a 
technicality. We are talking about Iraq and Kuwait. The area we 
have absolute knowledge on is Kuwait because that is where we 
stayed after the war. 

Mr. Shays. Does the DOD and do you, either one, have knowl- 
edge of any sites still being called hot sites that you cannot visit? 

Mr. Rostker. Not that I know of, no. 

Mr. Shays. It is your testimony that you have no knowledge of 
any site being still considered a hot site. 

Mr. Rostker. No, sir, either by us or by UNSCOM. 

Mr. Shays. Are you aware of any classified material that either 
speaks to — let me see how I can ask this question. Are there classi- 
fied reports about these sites, any of the 34 sites? 

Mr. Rostker. That are outstanding. No, I do not. 

Mr. Shays. Have you seen every classified report 

Mr. Rostker. I believe so, and there is another check to this, if 
I might, Mr. Chairman. A totally independent group under the di- 
rection of Walt Yako, the Special Assistant to the Secretary of De- 
fense for Intelligence Oversight, has been carrying out a parallel 
intelligence investigation of Khamasiyah and any other similar 
sites in Iraq, and I have reviewed their preliminary reports, which 
had full access to our data and CIA’s data, and there were no other 
sites that were, as you would call, “hot.” 

Mr. Shays. Are there any, to your knowledge. Inspector General 
reports or reports by the GAO that call into question or review the 
protective gear that our troops used in Kuwait — excuse me — used 
in that battle? 

Mr. Rostker. The protective gear? 

Mr. Shays. Masks? 

Mr. Rostker. Say that again, sir. 

Mr. Shays. Masks? 

Mr. Rostker. There were concerns about masks fitting, and we 
have gone to a new, universal mask. 
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Mr. Shays. Have you seen any classified reports that cannot be 
released to the public that discuss the validity and integrity of ei- 
ther the M-40 or M-17? 

Mr. Rostker. No, sir. 

Mr. Shays. Have you seen any reports? 

Mr. Rostker. No, sir. 

Mr. Shays. Do you know of any reports existing that discuss 
them? 

Mr. Rostker. No. In fact, we just made a report to the Presi- 
dent’s Advisory Committee on MOPP gear, and those issues, they 
were not in our data base, and we saw none of that. Now, we were 
focusing on the war, but, to the best of my knowledge, no, sir. 

Mr. Shays. Dr. Rostker, it is my sense that you are being given 
an opportunity to look at that which is classified. 

Mr. Rostker. Oh, absolutely. 

Mr. Shays. And it is your testimony before this committee that 
you have not seen or are not aware of any Inspector General’s re- 
ports discussing the integrity of the masks used by our soldiers. 

Mr. Rostker. I am not, but I certainly will poll my staff and pro- 
vide a clarification of that if I am in error, and that would include 
anything that we would have seen, either classified or unclassified. 

Mr. Shays. Let me get into this issue of the GAO report that 
deals with the health and treatment of our soldiers. I get a sense 
that basically we are not able to properly diagnose and, therefore, 
effectively treat our soldiers because we do not really know yet 
what ails them as far as the VA is concerned and as far as the 
DOD is concerned. Is that correct? And nodding a head is not going 
to get in the transcript. 

Mr. Rostker. Certainly, for the undiagnosed diseases. 

Mr. Shays. But bottom line is there are tens of thousands of sol- 
diers who have an undiagnosed disease or illness. Is that correct? 

Dr. Murphy. The treatment approach that we have taken is the 
approach that civilian doctors in VA and DOD doctors would take 
across the country, there are lots of nonveterans who have 
undiagnosed symptoms also 

Mr. Shays. Lots of what? 

Dr. Murphy. Unexplained symptoms. 

Mr. Shays. Dr. Murphy, I am going to interrupt you a second, 
and then I am going to let you answer the question. But I just 
want to make sure, in the course of you answering the question, 
I forget what my question was, and my question was, I thought, 
fairly simple, that is basically is it true that we have — well, I will 
say it differently now because I forgot how I asked it, but it is my 
sense that we have tens of thousands of soldiers who have illnesses 
who the VA and the DOD, in the case of those who are active serv- 
icemen, who have no diagnosis. Is this correct? I just want to know 
the answer to that. 

Dr. Murphy. Yes. 

Mr. Shays. It is correct. OK. Now, Dr. Murphy, if you want to 
tell me there are people in the private sector as well who have 
undiagnosed illnesses, I concede that. Is that your point you want 
to make? 

Dr. Murphy. The point that I was trying to get to, sir, and I 
apologize for being so wordy, was that we often treat symptoms. 
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and we do have very effective treatments for many of the common 
symptoms of Gulf war veterans. I will admit that there are groups 
of symptoms, people who have Chronic Fatigue Syndrome and 
fibromyalgia, where some of our currently used therapies are not 
as effective as we would like them to be, and one of the approaches 
that we need to take is to improve some of the therapeutic ap- 
proaches. 

Mr. Shays. Hasn’t it been the testimony of the VA and maybe 
the DOD that it is very difficult to diagnose chemical exposure and 
difficult to 

Dr. Murphy. Yes. 

Mr. Christopherson. Yes, it is. 

Mr. Shays. OK. So, I mean, we have a lot of soldiers, men and 
women, who feel that they are sick and are very frustrated that the 
VA is not treating them, though your testimony. Dr. Murphy, is 
you are attempting to treat whatever symptoms you see. And this 
really gets to areas that Representative Sanders was involved in 
his questioning of you. 

I am trying to put myself in the mind of a veteran. It is 6 years 
after the war, and we are not into treatments, except maybe for 
some symptoms. We are still into raw, general kinds of research, 
and we are into research that may not come to fruition until 2002 
and beyond. That would scare the hell out of me if I was a veteran, 
and so I want to get into the concept of how are you treating our 
soldiers. One way is to try to treat the symptoms. 

Do you monitor the health of our veterans? A veteran comes in 
and they are sick and they have this level, you ask them to come 
in 6 months later and say, “We wanted to see if you are getting 
better or worse”? 

Dr. Garthwaite. Sure. I think that individual physicians and in- 
dividual care givers monitor the health of the individuals they are 
treating, and their followup examinations are based on what they 
think that is. Other than research studies, I know of no systematic 
approach to studying health outcomes of all patients on a contin- 
uous basis as a health care system, per se, other than the research 
studies. As indicated in my testimony at the beginning 

Mr. Shays. Can I interrupt you there? This may be basic to you, 
but it is not basic to me. If I am a doctor and I am trying to get 
at what their problem is, and to me it is still a big mystery and 
to them it is frightening as can be, why would it have to be a re- 
search project? Why couldn’t it just be the VA saying, “Hey, we 
want to know how you are doing”? 

Dr. Garthwaite. We do do that. Each provider does that. If I am 
your doctor and you come to me for your diabetes, say, and I see 
you, then I will write your prescription for insulin, educate you 
how 

Mr. Shays. But you have identified 

Dr. Garthwaite [continuing]. And you will come back to see me, 
and I will 

Mr. Shays. No, no, no. I am interrupting you only because there 
you identified an illness and a treatment. I am talking about the 
people that are ill but you cannot identify quite what the problem 
is, and I am interested to know, are you saying, well, are you get- 
ting sicker, or are you getting better? 
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Dr. Garthwaite. Or identify an illness or not. 

Mr. Shays. Listen, do I make an assumption that the VA, if they 
cannot diagnose their problem, says they are not sick? 

Dr. Garthwaite. I do not believe we do. 

Mr. Shays. OK. So it is right for me to say, OK, you acknowledge 
they are sick. You do not quite know what it is. You might think 
it is, you know, something in their head, but they are sick, and it 
has had a manifestation on them. 

What I am trying to get to is, though, I thought one of the points 
the GAO was making in their study was that you are really not 
monitoring the health of the veteran. 

Dr. Garthwaite. But we cannot go to a computer data base and 
say, for all Persian Gulf veterans they had X amount of health, 
whatever the measure is, 4 years ago, and today they have Y 
health. 

Mr. Shays. Bernie is a veteran that comes to see you. If he is 
not well, do you call him in 6 months later? You have told him you 
do not know what his problem is. 

Dr. Garthwaite. Sure. Individually, yes, yes. 

Mr. Shays. Do you have a protocol that does that? 

Dr. Garthwaite. We — now 75 percent of all of our veterans are 
enrolled in primary care, which means they have an assigned doc- 
tor doing proactive 

Mr. Shays. Dr. Garthwaite, do you have a protocol that gets 
these veterans back in? I just want to know. 

Dr. Garthwaite. No, no protocol. 

Dr. Murphy. We do not have a protocol, and the reason we do 
not have a protocol is that the therapy and the followup needs to 
be tailored to the individual veteran. Clearly, there are some people 
who need to be seen every couple of weeks or every month. Some 
might be seen every 3 months, some every 6 months, depending on 
the severity of their illness and how well they are responding 
to 

Mr. Shays. But the problem is you may not know how 

Dr. Murphy [continuing]. The treatments they are being given. 

Mr. Shays. I am sorry. The problem is you may not know how 
well they are 6 months later because you have not seen them, and 
they may say, “Why the heck am I going to go back to the VA? 
They tell me it is in my head, or they say they simply do not 
know.” 

What big incentive is there for them to go back unless you 
proactively — I mean, this is maybe a poor analogy, but when we do 
case work for someone, we are trying to institute a process where 
we do not have the answer for Mr. Brown — I am not talking about 
health — something that is bothering him — it might be the IRS or 
something else. We then try to just maybe call them up a little 
later and say, “How are you doing?” and in the process, they say, 
well, we got a letter from the IRS that we did not get, and we know 
things have gone along better, or we got three more letters from 
the IRS, and we say, “Why didn’t you call us back?” They said, 
“Well, we did not know if you could really be helpful” or whatever. 
But there is not active, proactive protocol that 

Dr. Garthwaite. I think that is somewhat individual. We do 
have it now at every VA Medical Center a call-in line. We have as- 
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signed, like I say, 70-some percent of our patients, probably more 
than that because we are about to do another survey, but of our 
patients in primary care they have teams, they know who their 
providers are, and they know how they can get in touch with their 
principle physicians and other health-care providers. 

So I think we do that on an individual basis. I think the GAO’s 
criticism was: do we have it on a systematic basis and can we sta- 
tistically show that to them. 

Mr. Shays. Dr. Rostker, the GAO’s recent report recommends 
that clinical progress of veterans should be monitored to promote 
better treatments and provide direction to research agenda. It also 
recommends that the diagnosis for stress and PTSD be refined. 
First, I will ask you. Dr. Garthwaite, do you agree with that rec- 
ommendation? 

Mr. Rostker. Let me ask my colleague from Health Affairs to re- 
spond. 

Mr. Shays. OK. Why not start with you? I am sorry. 

Dr. Garthwaite. I missed the last part of it. 

Mr. Shays. Because I said to Dr. Rostker — I am sorry. I would 
like both of you to answer. The GAO’s report recommends that clin- 
ical progress of veterans should be monitored to promote better 
treatment and provide direction to the research agenda. It also rec- 
ommends that the diagnoses for stress and PTSD be refined. What 
do you think of that recommendation? 

Mr. Feussner. Yes. I would agree with that recommendation, 
and last fall the Cooperative Studies Program in VA funded a trial 
on trauma-related PTSD, a treatment trial involving approximately 
350 veterans. Last fall, we funded another study, a multi-site study 
looking at seeing if we cannot come up with a computerized 
neurodiagnostic scheme — “protocol” is the word I want — that would 
allow these diagnostic methods to not only be made efficient, more 
straightforward, but also make them be useful in a computerized 
fashion. 

Mr. Shays. OK. So the recent GAO report recommends that the 
VA and the DOD monitor the treatment outcomes of sick Gulf war 
veterans. Are you saying you are doing this, you intend to do this, 
or you do not know quite how to do it? 

Mr. Feussner. I am sorry. I thought your question was about 
PTSD. 

Mr. Shays. Well, that was the second part of it. 

Mr. Feussner. We plan to monitor 

Mr. Shays. Let me just say this to you. If you do not have the 
resources, that is an issue. There are certain limits that you have. 

Mr. Feussner. Yes. 

Mr. Shays. But in the end, I want to know the answer to the 
question. 

Dr. Garthwaite. I would just say, as I have stated in my initial 
testimony, we believe that we should be monitoring health out- 
comes for all veterans. We believe all health-care systems should 
do it. We believe that insurance companies are asking all health- 
care systems to do it. We do not know of any health-care systems 
that do it in a systematic fashion. We have surveyed 32,000 vet- 
erans, using a form and a questionnaire that we think gets at 
health status. We plan to implement that 
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Mr. Shays. Is this an unrealistic recommendation? 

Dr. Garthwaite. No. We do not know that it is unrealistic or 
not. We believe that we need the information for all veterans, and 
we need it especially for Persian Gulf veterans, so we are going to 
pursue it, irregardless. 

We will not get a 100-percent sample because of the large num- 
bers we deal with, but we will get a significant sample, and we will 
aim to better understand what the functional status of veterans are 
over time. We have a goal of improving that over time as well, and 
we are holding our managers accountable. 

Mr. Shays. The bottom line is that some veterans may be getting 
sicker, and we do not know it, and they may just choose to not 
come back to the VA. 

Let me just ask you as well. Dr. Christopherson. 

Mr. Christopherson. Let me do the latter point first, on the 
issue of the PTSD. That was a report which was requested and 
funded by us by the Institute of Medicine to look at our programs 
there. We do agree with it. We already indicated to ILM we agreed 
to it and that we are proceeding down that road to fix it. 

The second thing, on the issue of the monitoring, it is difficult 
to do, as Dr. Garthwaite has indicated there. We are committed to 
trying out some processes. We have already gone out looking for 
some people to fund to, in quotes, help us to look at a monitoring 
process. Essentially what you would be looking at is to run some 
samples down through some particular kinds of — to look at, for ex- 
ample, a particular set of illnesses, for example, some of the 
undiagnosed or difficult-to-diagnose kind of categories, and see 
whether we see some progress in those kinds of areas. 

It is difficult to do. I think no one should sort of preclude it is 
not, but we are committed to doing that. 

Mr. Shays. OK. Let me just do one area, and then Mr. Sanders 
is going to come back, and that is the issue of depleted uranium. 
Dr. Rostker, are you aware of any studies that call into question 
or raise questions about the health consequences of depleted ura- 
nium? 

Mr. Rostker. Let me refer to Dr. Daxon, who is really quite an 
expert on that. 

Mr. Shays. OK. And if you get into anything classified 

Mr. Rostker. I understand. 

Col. Daxon. Between the DOD and the DOE, we have been 
studying the health effects of uranium since we started the Man- 
hattan Project in 1945. There is a wealth of information, both on 
inhalation toxicology and general toxicology of acute exposures to 
uranium. 

Mr. Shays. So this is not new stuff here. 

Col. Daxon. No. 

Mr. Shays. If that is the case, how come we have not warned our 
soldiers about the negative consequences of depleted uranium? 

Col. Daxon. Sir, I think the GAO report was accurate when it 
talked about what happened after the Persian Gulf war. We were 
relatively good about telling the people that actually touched the 
weapons or touched the tanks. That was relatively good. What we 
missed was in an actual combat situation, depleted uranium was 
going to be “touched” by a whole range of different soldiers. That 
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population, we missed, and that is the population we are trying to 
train now. 

Mr. Shays. Well, let me just say this to you. I think you even 
missed the people who were handling the shells and so on, because 
they jumped into hlown-out tanks and so on. So I guess I call into 
question whether you have even done that. 

What do you have now to notify our soldiers? You have a video 
of some kind. Do you want to describe that? 

Col. Daxon. Yes, sir. I cannot describe it. I am not the person 
that put it together or saw it, but it is basically a tier-1 training 
video that describes general procedures and precautions that are 
required that we are recommending currently for entering vehicles 
and dealing with vehicles that are contaminated with depleted ura- 
nium. 

Mr. Rostker. We shared the video with your staff earlier, and 
if I might be so bold, it is a very informative video. I think it is 
very well put together, and I would encourage you to see it. 

Mr. Shays. So the bottom line is, though, that is something we 
are doing now, but we did not do earlier. 

Mr. Rostker. Yes. In fact, just now, and it needs to be promul- 
gated through the field, and I will take the responsibility to make 
sure that those recommendations go not only to the Army, but to 
the Marine Corps and the other services. 

The problem here, as I understand it, is not dealing with the 
shells as we showed them to you; they are quite safe. The issue is 
when they potentially can vaporize, and then the uranium dust, 
that dust 

Mr. Shays. Well, we know they vaporize. We know that 70 per- 
cent of it vaporizes. 

Mr. Rostker. That is right. And the dust does not travel far be- 
cause it is so heavy, but as you climb over the vehicles and the like, 
more precautions should be taken to a wider population than we 
appreciated. 

Mr. Shays. That contrasts a little bit with Mr. Dietz, who sug- 
gests that it travels quite far, and his testimony was that this was 
a tremendous, high concentration. You were here for his testimony. 
Could you respond to it? 

Col. Daxon. Yes, sir, I was. 

Mr. Shays. And, sir, again, I just did not catch your name. 

Col. Daxon. It is Col. Eric Daxon. 

Mr. Shays. Thank you. Colonel. 

Col. Daxon. Yes, sir. 

Mr. Shays. OK. I guess the issue is it would not go for hundreds 
of miles, but will it last for hundreds of years, the concentration. 
But let me ask you to respond to Mr. Dietz’s comments in par- 
ticular, his testimony, how you reacted to his testimony? 

Col. Daxon. Sir, the key thing with the toxicity of anything, to 
include radiation, is not only was it there, but how much was 
there. The Army has done a great deal of studying in determining 
how much of these aerosols are present at what distance from tank 
impacts, DU fires, and those sorts of things. 

These studies started in the early 1970’s. There were two Na- 
tional Materials Board studies that were done that are independent 
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of DOD. The first was done in the early 1970’s that basically gave 
the green light to using depleted uranium. 

Mr. Shays. Right. 

Col. Daxon. Then there was a second — the DOD conducted a 
study, and then there was a second National Materials Science 
Board and two other studies. They all addressed the issue of 
aerosolization and how far the aerosols go when a tank is struck 
or when several tanks are struck. 

Mr. Shays. Colonel, I want to say for the record, we may even 
decide that it can be quite dangerous, but still decide that we need 
it, because the alternative is worse. 

Col. Daxon. Yes, sir. 

Mr. Shays. If I am a soldier and I am in a tank, I want a shell 
that I know is going to do the job, but I just want to know the neg- 
ative consequences. The more we have gotten into this, the more 
I have come to realize that if you are a soldier, you have shortened 
your life, even if you come back. No, I do not mean just on this; 
I mean on all the challenges that you face in warfare. I believe that 
in the serving of your country you also put yourself at tremendous 
health risk, some of it tremendously unavoidable. 

But are those studies based on fragments or particles? 

Col. Daxon. Sir, the early studies that were done were primarily 
looking at particulates, and there is a wealth of data on inhalation 
of uranium particulates. We have done it with the actual uranium- 
milling industry. There are a lot of studies that have been done on 
that. 

Mr. Shays. Would that be available for us to give to others to 
look at? 

Col. Daxon. Yes, sir. Absolutely. This is available in the open lit- 
erature. 

Mr. Shays. OK. Then let me just — is there any — ^because I do not 
want to get off this — were there any studies that suggested that 
the depleted uranium could be harmful to our troops? 

Col. Daxon. Sir, the key thing is, for all of this stuff, both with 
radiation and chemical toxicity, the key thing is the amount, the 
chemical form, and where it came in. 

Mr. Shays. OK. But I am going to ask my question, unless it is 
classified information. 

Col. Daxon. No, sir. I will answer it directly. In the AEPI report 
that we put together there is a significant hazard for people that 
are inside a vehicle while the penetrator is being penetrated, while 
the tank is being penetrated by a DU penetrator. 

Mr. Shays. Yes. Well, it is also going to blow up as well. 

Col. Daxon. Yes, sir. Yes, sir. But in terms of the 

Mr. Shays. That is the least of their problems at that moment. 

Col. Daxon. Yes, sir. But we have studied this because we want- 
ed to be careful. In terms of the amount of uranium that would be 
inhaled, you can get milligram quantities if you are inside the vehi- 
cle while it is being penetrated by a DU penetrator. 

Mr. Shays. Well, I thank you. 

Mr. Sanders, thank you for your patience. 

Mr. Sanders. Thank you, Mr. Chairman. 

Let me start off with Dr. Rostker, but anyone else can jump in. 
We had a conference in Vermont last month, and I met with a 
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number of veterans who are hurting, and if they asked me how 
they should conclude the performance of the VA and DOD after 6 
years in terms of diagnosing the problem and treating the problem, 
Dr. Rostker, what would we say? And I am sure that you do not 
have all the money that you want, but you have got a few million 
bucks there. You have a lot of researchers. What would we say 
after 6 years? What is the grade that we give the VA and the DOD 
on this? 

Mr. Rostker. I think that is a very difficult question to answer 
in one. To a veteran who has an unknown diagnosis, I can be quite 
certain, because I saw the same people on my 11-city swing, that 
they clearly are unhappy and angry and would give us a failing 
grade. 

The question is, what can we do about improving that, particu- 
larly for the veteran that we truly do not have a diagnosis? I am 
reminded of one of the angry veterans on television who said that 
if he were in charge, he would lock up all the admirals and gen- 
erals and would not let them out of the room until they gave the 
answer of why he is sick. 

We do not have that answer. I am not sure we will ever get the 
answer for the individual, but we certainly are trying to under- 
stand what happened in the Gulf and to apply and push back the 
frontiers of science so we can, to the best of our ability, treat them. 

Mr. Sanders. Dr. Rostker, actually I was on a radio show today, 
and somebody was a little bit harsher. He suggested hanging, but 
not just putting them in jails. 

Let me ask you this. Without for 1 second impugning the sin- 
cerity and the hard work and the patriotism and your desire, there 
is no reason that I can possibly believe that everybody up there in 
the entire DOD and VA want the answer to this question as much 
as Chris and I and everybody else on this committee. Right? We 
all do. 

But sometimes we reach a conclusion that for whatever reason — 
maybe it is the system; maybe it is your bureaucracy; maybe that 
somebody can move, and it takes you a year to get out a grant — 
that is the system. We all have to work under systems. Is it pos- 
sible that you guys are not going to be the agency to do it and that 
maybe we want to look outside of the VA and the DOD based on 
6 years of not particularly effective work, without impugning any- 
one’s sincerity? You know, businesses make these decisions every 
day, politicians. 

Mr. Rostker. I think there are a lot of parts to the problem, and 
one would be the medical. Are we funding the right medical 
projects? You have raised some concerns. Remember that we put 
out RFPs, we go through standard practices, et cetera. 

The same claims have been made, can we be trusted to assess 
what happened in the Gulf, and let me address that because that 
is really the primary concern of my office. We have an absolutely 
vital stake in that. Moreover, we have the expertise in that in ways 
that no other organization can possibly have. You cannot put an or- 
ganization that starts and will have a clean slate on DU and then 
not have the kind of expertise that I have behind me, if you will. 

I think, in terms of the investigations that went on in the Gulf, 
some of the same questions you asked today of the veterans, that 



219 


we are doing a job that is, I hope, credible but certainly expansive. 
We are not limited by funding. I am not limited largely by the bu- 
reaucracy within DOD, and we are truly leaving no stone unturned 
to try to understand what happened in the Gulf. 

Now, that is only part of providing the problem, but it is an im- 
portant part as seen by even your own methodology here in the 
way you are approaching the problem. You are asking questions 
about, as you did today, correctly so, about what the soldiers saw 
in the Gulf and what happened in the Gulf Very important, and 
it is critical for the future; and so in that regard, I think DOD is 
the only organization that can do that portion of the research. 

Mr. Sanders. I would just suggest, I mean, clearly the function 
of the Department of Defense is to win wars, and, for example, 
most people observe and believe that in the Persian Gulf, the De- 
partment of Defense functioned very well. They achieved a major 
victory in a short period of time. Whether that same agency is de- 
signed to come up with a solution and treatment for a strange dis- 
ease, I have my doubts about that. I think those are two separate 
things. Let me ask you 

Mr. Rostker. Congressman, may I respond? 

Mr. Sanders. Sure. 

Mr. Rostker. A couple of things you have to keep in mind. In 
the first place is when this is all said and done, when the Gulf war 
and where maybe history down there, DOD, and I would argue, VA 
health side, have got to be able to answer the questions. 

They have got to do two things. They have got to show they can 
take care of people. We have 6 million beneficiaries-plus, about 8 
million eligibles we take care of every day through our whole sys- 
tem, families, retirees, active duty. This is not just a test around 
the Gulf war illness issue; this is a test of whether we can take 
care of people generally. 

We have unique situations here with the Gulf war, especially — 
and, again, you have got to parse this out a little bit. If you are 
looking for are we doing a good job in dealing with the cancers and 
the heart and the other kinds of problems there — by the way, a lot 
of what the illnesses are, by the way, are in those categories. It is 
the illnesses that are hard to figure out that is the issue here. 

I think what we have always said from day one is we have never 
claimed any exclusive club in terms of trying to find the answer. 
We believe we have been part of it. I think that is what it is. We 
have always been welcome to other parties, and that is why we 
pulled in ILM and a lot of other parties to help us figure some of 
these things out. 

It is also why when we go out in the research side of life — in the 
early days, we did a lot of research intramural, I mean, inside the 
building, using our people, because we had to get something start- 
ed, going fairly quickly. We have now turned on that. We have 
said, no, let’s go outside. Let’s poll people from the outside. 

Mr. Sanders. You lead me to my next question. 

Mr. Feussner. Before — may I answer your other question? 

Mr. Sanders. Yes. 

Mr. Feussner. I would just like to have three points to make. 
The first is that we have had inputs from the National Institutes 
of Health, the Institute of Medicine, the international research 
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community, Federal and non-Federal investigators, so we have 
asked and involved almost anyone on the planet that can inform 
the process. 

The second issue is that we do have some additional expertise in 
patient-centered research. A large part of our research is patient 
centered, not exclusively laboratory based. 

And then the third issue is the tradeoff between the time that 
might be lost by getting up to speed again or making a transition. 

Mr. Sanders. Let me just, actually taking off from both of your 
responses, you recently made grants — I believe there was a pool of 
some $8 million. Is my memory correct? 

Mr. Feussner. Correct. 

Mr. Sanders. When will that be made public? We have tried to 
find out who received the grants. I was curious. I did not have suc- 
cess. 

Mr. Feussner. What is happening right now, and there are a 
couple of sets of grants, by the way, that are in process, each on 
different points. One point is that in the final negotiations with the 
people who have won the grants to sort of work through the con- 
tracting procedures, and that is a close hold until that process is 
done, so that is coming out. That should be out, I think — Fran, you 
may know better than I when our research 

Dr. Murphy. The AIBS has reviewed the proposals to review for 
scientific merit. They have been prioritized by the Persian Gulf 
Veterans Coordinating Board, and it is really now in the hands of 
the people who award the grants. 

Mr. Sanders. When will we know who received the grants? 

Dr. Murphy. Several months. 

Mr. Feussner. Yes. The last set is 

Mr. Sanders. Several months, did you say. Doctor? 

Mr. Feussner. Right. Within the next 2 months. The reason is 
because it does take time to get through there. We have got to sort 
out — again, if we are going to do this right, 2 months it does take. 
We are committed to getting this money out this summer, and we 
will get it out this summer. 

Mr. Sanders. OK. Apparently you have notified some people that 
they have not received grants. 

Mr. Shays. I am just going to interrupt the gentleman a second 
to say that he has as much time as he wants. I just need to say 
I was a little off on my time before, but I do not have more ques- 
tions, and if you 

Mr. Sanders. I will be finished in a few minutes. 

Mr. Shays. OK. You have as much time as you want, but it will 
be helpful to 

Mr. Sanders. So I am hearing that we will not know for sure 
who received the grants. Dr. Murphy, not until a couple of months. 
Is that what I am hearing? 

Dr. Murphy. Yes. 

Mr. Christopherson. There are a couple of sets of grants com- 
ing through. That is why the people you may be referring to may 
be in one of the earlier grant phases as opposed to the current one 
we just talked about. 

Mr. Sanders. OK. 
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Mr. Christopherson. There are two grant sets, and the earlier 
set, those probably would be knowing by now that they had, but 
I am talking about the latest set where they would not yet know 
that. 

Mr. Sanders. OK. Would you be so kind as to send me, for both 
sets of grants, who the peer reviewers are? Is that public informa- 
tion? 

Dr. Murphy. The peer review is done by the American Institute 
of Biologic Science [AIBS] under a contract to the DOD, and they 
would hold those lists. 

Mr. Sanders. They would hold those lists? 

Dr. Murphy. Yes. DOD could request that information from 
them. 

Mr. Sanders. Come on, I should think that the U.S. Congress 
and the public has a right to know who reviewed the grants. Am 
I missing something here? That is very public knowledge. I would 
like — Mr. Chairman, I think this is an issue here of concern to me, 
because I want to make sure that the people who are reviewing 
these grants have an open mind with regard to multiple chemical 
sensitivity. 

Mr. Shays. Sure, sure. 

Mr. Sanders. And if I am going to find that they are all hostile, 
then I think that we have a very bad process. I would like to know 
who they are. 

Mr. Christopherson. My hesitancy was only because this is 
not — I have not been involved in that part of the process. I am just 
not sure. I want to make sure I do not give you an incorrect an- 
swer. We will get back to you very quickly. 

Mr. Shays. Yes. If we could have it be part of the record, and 
you can get 

Mr. Christopherson. One way or the other, we will get back to 
you. If we can make it available, if there is not some reason, aw- 
fully good reason not to, we will get it back to you. 

Mr. Sanders. Yes. 

Mr. Christopherson. The answer is yes, if at all possible. 

Mr. Shays. When would you be getting back to us? 

Mr. Christopherson. This is the issue of 

Mr. Shays. I said “when.” When would you be getting 

Mr. Christopherson. I forget the answer to the question. I just 
do not know the answer. 

Mr. Shays. I understand you do not have the answer. 

Dr. Murphy. This should not take a long period of time. 

Mr. Christopherson. No, no. 

Mr. Shays. What is that? 

Dr. Murphy. It should not take a long period of time. 

Mr. Shays. So by next Wednesday you could get back to us? 

Dr. Murphy. Yes. 

Mr. Sanders. Good. Thank you very much. 

Mr. Christopherson. That is reasonable. 

[The information referred to follows:] 
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HEALTH AFFAIRS 


OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON. DC 20301-1200 


Honorable Christopher Shays 
Chairman, Subcommittee on Human Resources 
House of Representatives 
Washington, DC 20515 

Dear Mr. Chairman: 

Attached is the response to die request for information to be included in the 
hearing record submitted by Representative Bernard Sanders at the June 26, 1997, 
hearing ‘‘Status of Efforts to Identify Persian Gulf War Syndrome: Multiple Toxic 
Exposures.*’ 


Sincerely, 


VCaiyW. Christopherson 


Acting PrincipaP Deputy Assistant Secretary 


Attachment: 
As stated 


cc: 

Honorable Bernard Sanders 
Honorable Edolphus Towns 
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Representative Bernard Sanders (I-VT) submitted a request for the following information: 
A list of the membere of the Dqjartment’s peer review organization. 


Independent, external scientific peer review panel services are provided to the 
U.S. Army Medical Research and Materiel Command (MRMC) through a contract 
agreement with the American Institute of Biological Sciences (AIBS). Panel participants 
are nationally recognized scientists who have entered into a contractual agreement with 
AIBS, and whose credentials have been reviewed by MRMC to assure appropriateness, 
high level of credibility and absence of conflict of interest. 

Immediately after a peer review is completed, MRMC destroys the list of 
participant nam^ and only maintains the results of the review. As the MRMC record of 
names of panel members pertaining to your request was destroyed, we have requested 
that MRMC obtain a list of panel participants from AIBS. We will provide them to you 
when released and expect this to be in jqiproximately two weeks. 

Since the anonymity of the panel participants is intended to ensure objective, 
unbiased, critical reviews and to protect the privacy of the reviewers, we respectfully 
request that this information not be released outside your committee. 
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Mr. Sanders. The next question is, Col. Roman, when he was 
testifying, mentioned a Dr. Baumzweiger at the L.A. VA Hospital, 
and he indicated that that gentleman was not asked — the physi- 
cian was not asked to continue treating Gulf war veterans, and 
that physician had made a diagnosis that Col. Roman suffered 
nerve damage which may have occurred at the Persian Gulf. Does 
anybody know anything about that, or can you get us some infor- 
mation on that? 

Dr. Garthwaite. We can give you more information. Dr. 
Baumzweiger was a neurology fellow who was working under the 
supervision of a staff neurologist at a particular medical center 
within the UCLA program, so there is some confusion in, I think, 
the patients and so forth, but we can give you lots of detailed infor- 
mation if you would like. 

Mr. Sanders. Can you get that information to this committee? 

Dr. Garthwaite. Sure. 

[The information referred to follows:] 
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Mr. Sanders. OK. Let me ask you a question while we are on 
nerve damage. There are at least two studies that have been done, 
one by Jamal Hanson, and others, I believe, done in Great Britain, 
and one by Dr. Haley which suggest that there is actual brain dam- 
age — not brain damage, nerve damage for certain Gulf war vet- 
erans. 

Do you have a thought on that, and have you done any research 
which suggests that there is actual nerve damage, which then 
would take us out of the realm of the theoretical, and we would 
have some very concrete answers to some of the problems our vets 
are facing? 

Dr. Murphy. The tests that they used were standard, neurologic 
tests, and if you look at the results of both Dr. Haley’s research 
and Dr. Jamal’s research, the results were within the normal range 
for those individual patients, and only by grouping the results and 
doing a statistical analysis was there any abnormality found. In 
fact, very few patients were examined with those techniques by Dr. 
Haley’s group. It was less than a half dozen, and there were total 
a total number of 14 patients in Dr. Jamal’s study. 

Individual veterans evaluated, using either the DOD or the VA 
protocol, have had similar tests, and a small number of them have 
shown abnormalities, but as a group, that is not a consistent find- 
ing. 

Mr. Sanders. Is this an area of research that you are exploring? 

Dr. Murphy. There are currently ongoing research studies look- 
ing at both nerve muscle and brain function that are being funded. 
The GAO report and also our annual report on research lists those 
for you. 

Mr. Sanders. But what I am hearing you saying is that based 
on the evidence that you have put together so far, you have not 
seen any abnormal numbers of people. Is that what I hear you, or 
did I not hear you say that? 

Dr. Murphy. There has been no consistently found objective ab- 
normality on neurophysiologic testing. In small numbers of pa- 
tients during clinical evaluations we have found evidence of abnor- 
mality. 

Mr. Sanders. I am not exactly sure what that means. You have 
found something, but you think it is not statistically relevant. Is 
that 

Dr. Murphy. We have not been able to tie the abnormal results 
from our clinical tests to any specific exposure or to their Gulf serv- 
ice, and we do not believe that the research at this point conclu- 
sively shows that there are any objective, neurologic tests that are 
indicative of Gulf war illnesses. 

Mr. Sanders. OK. Mr. Chairman, my last question deals with 
pyridostigmine bromide. At, I believe, our last hearing, there was 
a gentleman — what was his name, the pharmacologist from Mary- 
land? Dr. Tom Teidt, who is a pharmacologist from the University 
of Maryland? OK. Was at the University of Maryland, now lives in 
Florida, sat exactly where you are sitting now. Dr. Murphy, and 
gave us a very frightening description of what he believed to be the 
dangers associated with PB and its use in a hot climate where 
there is stress and so forth. 
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I do not know if you are familiar with his testimony. Is he off 
the wall, is he right, and what work are you doing on that issue? 

Mr. Christopherson. The issue of PB and stress, and some of 
the issues that are raised around there are a concern of us as well. 
We are looking at that research. We are looking at other research 
as well that raises a question about whether stress, for example, 
can exacerbate and create additional problems there. Again, the 
data is not clear, but, again, it is worth looking at because, again, 
PB has been very important, obviously especially when you are 
dealing with exposure to nerve gas or potential exposure there. 

What we are doing right now is — so the answer is, yes, we are 
concerned about it; yes, we are taking a look at it. So far, it is not 
anything that tells us that for sure we should stop doing it, but it 
says we need to think about it as part of the total equation. 

Here is an important point, I think, when you look at the PB 
issue. It is true about PB and what we know or do not know yet 
today on it, and the issue comes down to the following, which is, 
in the first place, you do not want to do any kind of treatments, 
pretreatments, vaccinations you do not have to. PB is clearly in 
that category there. 

When you look at PB and how we used it in the Gulf war or how 
we might use it in the future in terms of there — it will be a very 
tough test, by the way, should we ever use it again in the future 
there — it is going to come down to you had better make sure you 
know which nerve gas you think is going to occur there; and, sec- 
ond, you are going to weigh these “relative risks” between the two 
things, and it is going to be a very tough discussion the next time 
we face this issue as to am I more worried about the soman, what 
is in PB, or am I more worried about the relative risks in terms 
of that, and we do not yet know all the answers. 

Mr. Sanders. But my point was, and somebody correct me if I 
am wrong, I think he almost used the expression “poisoning our 
own,” in other words — and I am not saying that he is right or not. 

Mr. Rostker. What my colleague is saying, in plain terms, is 
that we are a learning organization and that we are not as san- 
guine about PB as being as benign as we thought it was 6 years 
ago. 

We are very interested in the research of PB, whoever funds it. 
We are pulling together a reassessment. That is one of the things 
that my office is doing. There are very important doctrinal issues. 
Clearly, in a soman environment, PB has a unique capability. We 
have to think through the risks here and the warning, and we are 
gaining knowledge about PB that is not falling on deaf ears. 

Mr. Sanders. In other words, and he was very somber, and, 
frankly, very scary, and what I am hearing you say is you are not 
dismissing his statement. 

Mr. Rostker. No. 

Mr. Christopherson. Absolutely not. 

Mr. Rostker. This is very serious. This is like the DU in terms 
of there is an advantage, but there is a cost. 

Mr. Christopherson. Correct. 

Mr. Rostker. This is a different kind. DU may be of a smaller 
magnitude, frankly 

Mr. Christopherson. Correct. 
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Mr. Rostker [continuing]. But this is clearly stuff we want to 
know a lot more about 

Mr. Christopherson. Correct. 

Mr. Rostker [continuing]. And we want to make sure we know 
it now rather than face a decision in another Gulf. 

Mr. Sanders. Well, not only in another Gulf, but in under- 
standing the problem that we have today. Is that correct? 

Mr. Rostker. Absolutely. 

Mr. Christopherson. Correct. 

Mr. Rostker. Now, some of that is independent on the issue of 
treatment and diagnosis and the like, but we are very much trying 
to understand better than we had the issue of pyridostigmine bro- 
mide. And I might say we are bringing in data and experiences not 
only from our country, but from other countries that have done 
this, particularly the Brits in some earlier testing they did with 
chemical agents in people. 

Mr. Sanders. So what I am hearing you saying, and I do not 
want to put words in your mouth — ^you said it — is that you are very 
concerned and regard it as a very 

Mr. Rostker. We have not drawn a conclusion, but we are ac- 
tively putting the pieces together to put us in a position to be bet- 
ter informed and draw some conclusions. 

Mr. Sanders. And some of the very serious concerns raised by 
others 

Mr. Rostker. Absolutely. 

Mr. Sanders [continuing]. Are thoughts that you are taking seri- 
ously. 

Mr. Rostker. Absolutely. 

Mr. Christopherson. Correct. 

Mr. Sanders. Did anyone else want to comment on PB? 

Mr. Feussner. Yes. I would like to echo that. I think one of the 
intriguing observations that the new research is producing is the 
effect that stress can have on presentation of 

Mr. Rostker [continuing]. The brain area. 

Mr. Feussner. Yes. And, again, when some folks think of stress, 
they think of psychological stress, but stress has neurotransmitter 
and neuroendocrine sequelae, and this is actually an example of 
how stress can perhaps create a problem that might not otherwise 
have occurred. 

Mr. Sanders. If my memory is correct, and somebody up here 
can correct me if I am wrong, I mean, it was almost like a macabre 
joke that PB, under stress, and God knows, everybody at war is in 
stress, and in heat can bring forth a negative reaction; and on top 
of that, if PB is administered after one is exposed to chemical war- 
fare agents, it could be a very bad effect. Does that make 

Mr. Christopherson. But I think the key thing that has 
changed in this equation, which is what we have all been referring 
to here, is the issue of the blood-brain barrier and the question 
under stress you can cross there. That was a new piece of informa- 
tion. That is what has caused people to go back and take another 
look at this. 

Now, we are still not sure what it means because while it says 
it can happen, it still does not tell you what the effects might be. 

Mr. Sanders. Right. 
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Mr. Christopherson. And we have got to figure that out be- 
cause, again, it is not like the issue is, well, we will just stop using 
PB and that is the end of the question. You still have this relative- 
risk issue you have to sort of work through, and we are doing that. 

Mr. Sanders. OK. Mr. Chairman, thank you, and thank all of 
you. 

Mr. Shays. I just have one last question, because I looked at my 
notes and realized that we had information that the Armed Forces 
Radiological Research Institute, AFRRI, conducted a study in fiscal 
year 1994 for about $1.7 million, and in fiscal year 1995 less than 
$1 million, on the hazards of DU. The results were that it was a 
threat to our troops. The research stopped in fiscal year 1995 and 
the results were not released. 

Colonel, it is a matter of public record, and we would love you 
just to quash it or sustain it, one or the other. First off, is my infor- 
mation accurate about the study being conducted? 

Col. Daxon. Yes, it is. 

Mr. Shays. OK. 

Col. Daxon. I actually put the study together. 

Mr. Shays. Oh, good. Then you are the man to ask. 

Col. Daxon. Yes, sir. I am no longer there, but the study is still 
ongoing. It is addressing all aspects, and we are focusing on the 
imbedded fragments because that is where we have some doubts 
still. The research is being published in the open literature. As we 
speak, the research is still being continued. 

Mr. Shays. So there was no result of that it was a threat to our 
troops. 

Col. Daxon. The research is not done yet, sir. 

Mr. Shays. OK. 

Col. Daxon. I hate to draw conclusions when the experiment is 
not finished. 

Mr. Shays. There were no conclusions drawn that it was a threat 
to our troops. 

Col. Daxon. At this point, no, sir, none that I am aware of. 

Mr. Shays. Let me thank all of you because you have been tre- 
mendously patient. I guess I should give you the same privi- 
leges — 

Col. Daxon. Sir, could I? 

Mr. Shays. Yes, sir. Do you want to say something? 

Col. Daxon. Yes, sir, I do. The position of AFRRI and the DOD 
is not that DU doesn’t present a hazard. AFRRI at this point has 
not found any hazards that were not expected at this juncture. It 
is not our position that there are no hazards associated with DU. 

Mr. Shays. No. I think we all agree there are hazards, but you 
did not come to a preliminary finding that it was a threat to our 
troops. 

Col. Daxon. No, sir. 

Mr. Shays. OK. 

Col. Daxon. I can check that and get with the director of AFRRI 
to make sure that is still current. 
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Mr. Shays. I think it would be good to have you — in fact, we 
would like an answer one way or the other, not just no answer. We 
would like you to either confirm your statement, which is on the 
record, or disqualify it, and get back to us by Wednesday. 

[The information referred to follows:] 
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Special Assistant 
for 

Gaif War lllne»cs 


OFFICE OF THE SECRETARY OF DEFENSE 

1000 DEFENSE PENTAGON 
WASHINGTON. DC 20301-1000 
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Honorable Christopher Shays 
Chairman, Subcommittee on Human Resources 
Committee on Government Reform and Oversight 
House of Representatives 
Wa^ngton, D.C. 20515 

DearNfr. Chairman, 

Thank you for the opportunity to appe^ before the Subcommitt^ on Human 
Resoumes on June 24, 1997. Enclosed is the information irom the Anned Forces 
Radiological Research Institute you requested in your letter of June 27, 1997. I look 
fbrwiurd to working with you and the Congress in the iuture. 


Eoclosttre 
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ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE 

8901 WISCONSIN AVENUE 
BETHESOA, MARVLAND 20880-8603 


5023 

30 June 1997 


MEMORANDUM FOR HEAD. MEDICAL AND HEALTH BENEFIT COLLABORATION 
FOR OFFFICE OF SPECIAL ASSISTANT GULF WAR ILLNESS 


SUBJECT; Depleted Uranium (DU) 


Based on guidance ftom CAPT Eric Kearsley and phone conversations with you today, I 
am pleased to provide the following information; 

1) A time-line that indicates our research activities on depleted uranium since 1994; 

2) An overview of the research program and major accomplishments to date; 

3) Selected documents including reports, published abstracts, a manuscript submitted for 
publication and other documents relevant to our communications of results to the scientific 
community and various components of DoD. We have also coordinated closely with the 
Department of Veterans Affairs. 

There are a few points I want to highlight. The pilot toxicology studies on rats are 
proceeding on schedule, but we have not yet completed data collections and analysis. Our initial 
studies on oncogene activation in cultured cells and the ability of ''transformed" cells to produce 
tumors in immunocompromised mice are completed. These research results have been presented 
at scientific meetings, a manuscript has been submitted for publication and these documents are 
enclosed. We are now conducting comparative studies in vitro with tantalum. Studies on intact 
animals will be necessary to estimate any excess cancer risk associated with DU implants; such 
studies have not yet been initiated. Data generated from future animal studies, together with 
results from cell culture or other experiments will be made available to appropriate advisory 
groups that will offer recommendations concerning any excess cancer risks in humans associated 
with implanted uranium. 

Finally, my understanding is there may have been some misunderstanding about 
termination of ongoing DU studies. This may be based on the August 1995 Program Decision 
Memorandum#! that directed closure ofAFRRI and shut down ofits reactor in FY 1997. This 
directive was never implemented and there has not been a shut down of DU or other research 
programs at AFRRl. 
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I will be happy to provide any supplemental information. Please telephone me at (301) 


295-1210 should we need to discuss this further. , 



Scientific Director 
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FACT SHEET; STATUS OF AFKHl DEPLETED URANIUM PROGRAM 


There are 15 confirmed Gulf War veterans with retained depleted uranium (DU) fragments. 
Many more DU-fr^ment casualties are expected in fiiture conflicts due to the proliferation of 
DU-containing weapons systems. Current treatment strategies are based on experience wih 
nonuranium, nonradioactive metal fragments, and small arms fire injuries. 

Following the Unit«i States experience with friendly-fire caaialties in the Gulf War, it 
became clear that the information concerning depleted uranium (DU) fiagment injuries was 
inadequate. Specifically, infonnation to definitively answer the following questions yvss not 
available: 

1 . Under what conditions should DU fragments be removed surgically? 

2. What are the long-term health effects of DU embedded in tissues? 

3. What can done to remove DU by promoting excretion if it cannot be removed 
surgically? 

In 1994, AFRRI initiated a research program to address these questions. 

AFRRI research strategy: 

1 . The behavioral, neural, renal and lustio]:»thologica! toxicity is being evaluate at 1, 6, 
12, and 18 months in rats with DU pellets embedded in the hind limbs. 

2. DU-induced genetic alterations and oncogenesis in human cells is being studied in 
vitro, as well as in the tissues from die rat experiments. 

3. The effect of DU on subsequent generations is being assessed in rats who leproduce 
after DU implantation. 

4. DU toxicity to the immune system is also bein^ investig^ed in both the bone manow 
of exposed animals as well as isolated immune system ceils. 

Major findings: 

A. DU distributes in a time and dose dependent fashion to 

1) Bone 

2) Kidney 

3) Spleen 

4) Liver 

5) Brain 

B. Onct^enes are expressed in both in vivo and in vitro studies in a time and dose dependent 
fashion. 

C. Cells exposed to DU are transformed to tumorigenic cells in immune-compromised mice. 

D. Neuronal function in the hippocampus of the brain is depressed. 

E. DU distributes to the placenta and fetus of pregnant rats. 

F. No evidence of kidney damage is seen despite high levels of DU in the kidney and urine. 
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The AFRRI research program is funded in part from grants from the US Army Medical 
Research and Materiel Command. 

A second research program to assess the possible carcinogenic affect of DU in animals is 
currently being performed at the Inhalation Toxicology Research Institute (ITRI) which is 
part of the Lovelace Laboratories. 

1 . The project is designed to asses the risk carcinogenesis due to the radiation 
component of depleted uranium in a rodent model. 

2. The ITRI research program is funded by a grant from the US Army Medical 
Research and Materiel Command. 

AFRRI has worked with the Department of Veterans Affairs (DVA) in Baltimore MD on the 
patient followup program from the inception of the program. 

1. The patient followup protocol was written in 1993 by a panel represented by 
AFRRI, the DVA and the office of die Army Surgeon General. 

2. The DVA is periodically checking the patients injured by depleted uranium 
for urine uranium levels as well as any signs of adverse health affects related 
to utanium exposure. 

3. No evidence has been found to date of adverse health affects of DU in these 
patients. 

4. The DVA is sponsoring a research program at McMaster University that is 
developing whole body counting and X-ray tools to measure uranium 
fragments in patients. 

AFRRI has coordinated and hosted two research meetings to date, to review the research 
progress of AFRRI, ITRI, and the VA on the issue of depleted uranium health effects. 

In summaiy, the pilot toxicology studies on rats are proceeding on schedule, but AFRRI has 
not yet completed data collections and analysis. AFRRI ’s initial studies on oncogene 
activation in cultured cells and the ability of “transformed” cells to produce tumors in 
immunocompromised mice are complete. These research results have been presented at 
scientific meetings, a manuscript has been submitted for publication and these documents are 
enclosed. AFRRI is now conducting comparative studies in vitro with tantalum. Studies on 
intact animals will be necessary to estimate any excess cancer risk associated with DU 
implants; such studies have not yet been initiated. Data generated from future animal studies, 
together with results from cell culture or other experiments will be made available to 
appropriate advisory groups that will offer recommendations concerning any excess cancer 
risks in humans associated with implanted uranium. 
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MEDICAL BE>U»NESS SIIUTEGIC fLAN IMt 



In addition to sccnanos mvolvingnuclearweaiiona. die Uiited States must beprepaed to 
deal widi radiation diqtenal weifions that consist of Uase amounts of radioactive materials 
combmed with conventional explosives. These combined weqtons could be used to heavily 
contammate fimn large to vital areas, et^osing latgenumbeaofimlitaiym civilian personnel 
by coiqilicaing recovery operations and creating terror in militaiy sad civilian populations. 



scuices from industrial waste sites, hospital sources and leseardi &eilities alto must be 
considered. Prqwrednessfordtese nndear scenarios sqipoctbodioperatioaalrequirBnents, as 
well as the tutic^ military strategy of peacetime engagement dironjli nation assistance and 
humanitarian iterations. 


In die context of this strategic plan, die term nuclear encompasses nm only traditional 
nuclear we^mns, but alto all radiadon (ianizing and non-icmizing) hazards identified in this 
chaptCT. 


Current Status: 


Military medical planning has historically Ibeused on die treatment of ahugenumberof 
casualties expected m a massive nuclear exchange bet w een die US and die fimner Soviet Unian. 
In the post'Cold War era, currem medical plarming, doetrhie, and training is inap^opiiate and 
inadequate to address.today's threat Joint doctrine is based on die nature ofdieeanent nuclear 
threat to include small yield taedcal nuclear weapons and odier ladiatian sources Mudi may 
premnt,i.e.,r^imioo dispersal, weapons, dama^imcleartea c to ra .dqileieduiamum, da m p e d 
or bmnbed nuclear waste sites, etc. Modeling oftealisdc nuclear s cen a r i os, inchidingscengios 
of NW use in civiliaii, non^onfliet areas, combined KW and CWAW attadc, and nuBtaiy 
opetadonsm low-level radiation en vi ro n ment s , mould aid in the devriopment of more 
appropriate doettme, egcereises and trainiag. 
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CATEGORY: NCB 


ACTION ITEM #: 48 


SUBJECT: 


Emerging Radiation ^tviromnenis 


BACKGROUND : New military operational environments in Ae post-Cold War era 

demand a review of our medical policies, doctrine, equipment and 
research requirements. The milit^ heal A services system must 
address both inunediate and long term healA effects associated 
wiA operations m nuclear, chemical, and biological (NCB) 
environments. Current military doctrine for operations m a nuclear 
environment only provides guidance for heal A care operations in 
peacetime and general nuclear war, but does not addr^ military 
operations oAerAan war (MOOTW). NeiAer peacetime 
standards nor general nuclear war procedures apply under 
MCXTTW conditions. 


✓' 


WiA Ae involvement of US forces in MOOTW, Ae greatest 
radiation exposure risks are from radiation dispersion weapons, 
damaged nuclear reactors, depleted uranium (DU) munitions, and 
unknown radiation sources from industrial waste sites, hospital 
sources and research facilities. The most probable nucl^ weapon 
scenarios are Aose involving Ae deployment of relatively low- 
yield nuclear devices targeted at spedfic military installations or 
sensitive political targets. OPLANS have not considered Aese risks 
or a combination of Aese wiA disease nonbaAe injuries (DNBl). 


Recent experience in Operation Desert Storm (OD5) and Bosnia 
hi^ilig^t Ae inadequacies of existing doctrine. The application of 
peacetime standards and DoD mbastructure proved unexpectedly 
difficult durmg Ae Bosnia deployment The presence of minefields 
and snipers increased Ae ride of what would ordinarily be "safe" 
radiation protection practices. 


The draft Defense Medical Program Guidance, dated 14 FEB 96, 
outlines Ae requirement to "ensure a robust clinical capability to 
detect assess and effectively manage iiquries bom conibat or 
deployment related medical threats not normally encountered in 
peacetime healA care." NeiAer peacetime healA nor 
environmental standards are conddered in tiie current ffatnework 
for medical tactical or deplo}rment operations. We do not have ffie 
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ooinbinatkm wiA innltiple insults (e.g. infectious agents ami 
itqnries). 

(1) Devdop data required to make predictions of combined 
enects. 

(2) Incorporate data into casualty prediction models. 

b. Develop medical doctrine for intemal exposures during military 
operations (from peacekeeping to hi^intensity combat) diat is 
consistent wifo current and proposed operational exposure 
guidance and current post-deplo y me nt hazard assessment and 
documentation policies. 

(1) Write a policy diat provides field criteria for performing 
assessments of intemal doses of radiation. 

(2) Identify foe force structure (petsotmeL equipment) required 
to irt^iemmt foe doctrine for military operations. 

(3) Develop guidance for operations in a contammated 
e n v iro n m e n t that will allow commanders to effectively function 
vfoile accepting risks foat are consistent wifo operational 
exposure guidance. 

c. Establish policy statement regarding foe adequacy of operational 
radiation exposure guidaru:e levels for women in operations other 
foan war. 

^d. Accomplish research, establish policy, and develop treatment 
protocols for itquries (iminediate and long-term healfo effects) 
caused by depleted inaniuttL 

(1) Assess immediate and long-term healfo effects (for men and 
women). 

(^ Develop treatment protocols and pcfodes for long-term 
h^fo effeM mmitoring. 

(3) Develop ttwdified equipment sets to execute immediate 
tr e atm e nt protocols. 
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(4) Procure and sustain eqnipniem acts (teveloped to execute 
imnndiate treatnent protocols. 

^ Devdop training p K) g r ai n s for mediadpersonnd on the 
tr^treent arai risks associated widt dqpktod uranium iiquries. 



(Pass to R&D Panel) Develop policies that will ensure current and 
new weapon systems (friendly and opposing forces) are evaluated 
for developing of medkal assessment and treatment protocols for 
persom^ tvDunded or irgnred by die weapcm i^pstem. 
OASD^XC^ 


gRIM&RY ACTION OFFICES; 


a.(l) Tasked to: AFRKl,Army 

a. (2) Tasked to: JC5 

b. (l) Tasked to: Army 
b.(2) Tadced to: Services 
b.p) Tasked to: AFRRl 

c Tadcedio: AntRLOASXHAXC^ 
d.(l) Tasked to: APRRl 

(L(^ Taakedto: Am^Lead, AFmOAaXHAKC^ 
d.(3) Tasked to: Amqp 
d.(4) Taakedto: Services 
d.(5) Taakedto: USUHS 
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Tax i<^ ! Uol Jt /iM- ^ 

woritm wts to be 1.62 ng/kg/diy. TliU exposuie in corabiution 

wiA ihe NOEL of SO lig/ks/d^ fixm the imst tenaiiveqieciet in toxxotofy 
itudies.ibeCF>l inouse.resultedineMu:ginofExpotUK(MOE)of30.9(3). 
To correlate icnul eqiosife wid) thu predicted ftom 4ula^e«bte resiifan. 
aharnectin dshxigeable foliar nsidae (DFR) samples were collected and 
asalynd bf HFLC. Abamecdn fotiar reskbiBS nu^ Ann tO."t to 0J7 og/ 
OB’ at 2 bows »d 7 days afier the aecood i^^cmioR. retpeetiyely. OFR 
d«a at tte line of barvest <0.$4 c ow bi aed wM dx Zwaif eaosfar 

Ak^ SQ60 em’/br) and a dmnwl peaemiott of 1% resulied in a worker 
txpoioiK of <H<ly 5.6 sgA^fday and a correspondins MOE of S.^8. MOEs 
bi^ upon actual and estimated exposure values were widtia dre same order 
of magnitude suggesting that DFS ^ may be used m conservative ly predict 
worker exposure to abameedn. 

1 873 1 ASSESSMENT OF RISKS AND CAUSES OF ADVERSE 

' ' HEALTH EFFECTS ASSOCIATED WITH THE GULF WAR. 

'K Franuen. ‘ R Freeman . 'C Williams. % Lee. >A R Al-AwadL ’H AbdaL 
* R Harbison - ‘Ecotogy A Emironmem. Inc.. Bundle, Hf: ‘School of 
Mtdicint, SyNX at Buffalo. NY; ‘Suat cf Kuweit, end 'CoEage «f BMic 
Health, USF. Tampfl. FL 

As a result the Iraqi i^rresion. the popt^tion of l^wut was e^naed 
to dimse csssal agents resuhing ie adretse bealib ejects and risks. The 
puipose of this 3udy was to ktentify the cwisai farairs resuibeg m lacreued 
risks and adverse brelih effKts strong a population of eivittans affeettd by 
ws. The causa] faaors evaluated were air polludoo. mines and ordnaacs. 
stress, lack of sanitation, suspension of immunization programs, tack or denial 
of health cate, poor diet, psychological effects of treumaiic injufics and 
occupation, abandonment of veierinaiy screening and vector control. A tbs* 
ease etiology model was developed and verified using eotxordant disease 
incidence data from Kuwait since 1992. Cause and effect relanonships were 
evaluated based upon temporal relationship of the observed associaiioQ; 
cortsisuncy of association between exposure to the agent and disease; obterv, 
able increase in disea.se incideno^vaieoce associated with cbe agent: dose- 
response relwonship where a^Iicable; specificity of the associttioa between 
the agent and *4w effect; biologisal ^ausibility; and logical co h er eact betwe ea 
the cause-and-effec! in»peetaiion and knowledge of the oaEural btsmty of 
a disease, lire results of the evaluation detnonuraie projected lacreased risks 
resulting from iraumaiogens and chemical exposures and eooatiKiu and 
significant increases of moriaiiiy and morbidity in the exposed popuiuion. 
Loss valuaiian was also evaliuted based upon literature sources for total 
treatment cost associated with each identified disorder. These eosu can be 
used to project damages a.tsociaied with invasion, occupaiitm. and libetaiiOA. 
Increaved adverse health risks, incidence and prevalertce of disease, and 
health care costs are associated with invasion and liberation and continue 
lor many years after conflict ends. Traumatogens and chemical exposures 
ciiniribuw to these effect'., 

1874} TOXiary of embedded DEn^TED URANIUM (EX1> 04 

' THE RAT. 

J Kogan. K A BenMin. M R Landauer. TC Fellmar. ReBiation 
Fathuphyxieltigy oaJ fftricwfogy Oepervntiu. AFRKl. BathasBa. MD. 
Sponstir. T j Flynn , 

The use of DU munitions during Desen Storm resulted in a unique type of 
baillcfield casualty. OU shrapnel. Tbe toxicity associated with embedded 
DU may differ significantly from other metals or other routes of urenium 
administration. This study evaluates kidney, behavioral and neural loxieiiy 
uxsoeiaied with embedded OU pellets and assesses tissues for histological 
Changes and for uranium conictu. Rats were asstgoed to 5 experimental 
groups: I]control{20 l-mrexl-mm chemically irrert tanuium (Ta) pelleas). 
21 high dose (20 I>mfflx2-mm OU pellets). 5) medium dose (10 DU and 10 
Ta pelleu). AllowdoK (4 DU and 16 Ta pellets} aitd 5) nonswgical coraots. 
At 50 days following pellet implantation there were no significant changes 
in cntaiiniae clearance or in urine levels of NAG. LDR glucose, or protebi. 
Locrenoior sahHty. passive avoidance lesu and sciaiic serve conducrion 
velocity were n« sigmficaflOy ahem by experiment^ treumems. ExHiiiiia- 
tion of the Ta pellets in situ rerealed fibrous tissue adhering to the IHl but 
not the Ta pellets, although capsuie fonnaaon was not y« evrdnrt. Uianiwn 
levels were high and dose-dependent in kidney, bone, urine and muscle. At 
the high doses of DU, uraniumunexpaciadly distributed to brain tad to spleen. 
Urine levels in tbe medium dose (10 DU pellet) group were approximately 30 
M.g/1. corresponding to the highest levels measured in the urine of Desert 
Storm veterans over one year after iryury. While these results indicate Otat 




tuictly U aot evidesi in the short i«m with exposure to embedded DU. the 
ievdaaccvinulaied by tone body tissues raise cooeems about the unicii^ 
of kng-ienn expoture. 

Iliis wok is jup paetad by funds foren US Array Medtcal Rerearch and 
Materiel Command, 


linl A CASE SWDY m BIOMATSUALS risk AS^S^^SfT: 

’ * TTffi Ra£A^ <»' M’-METHYLENEDIANEJNE (J^A) 

FR£»i CERTAIN FOLYURETRANE MEDK^M, DEVICES. 

E Nestroana *. B Lyndb'. R Wlaon^ J Danitis '. I Hmbeqi’. J Daks’, and 
M RortteteatF. 'ConTm Inc.. Consubanis oi Taxicoloty. MittUiouga ON, 
Catodo: ‘CaiiToM, Vancouver BC Canada.- ^Medkcl Devices Bureau. 
Neobh Frouetion Bnmcfi. Htolsh Canada. Ottawa ON. Canada. 

The degndatiOR of segmented polyfether urethane), used in medical devkca, 
may result in tbe rekaM of MDA snd exposure of patients to this rodent 
e areia ogea A qaantitative risk assessment was p et formed for ea^ of two 
dmee 9 pes (gastric leading tubes and dialyren using polyuRthtne poning 
glue) in oeder to assess the pottmtial risks associu^ with their use. Upper- 
bound et^osure received by puients using riiase feedii^ tubes was c«imaled 
to be 0.00197 fig MDAAg body weighVday. Similarly, maximil exposure 
to MDA tnm dialyzes t^g (x^ywettetne potting ^ue was e^mated K> be 
Q.06I pg MDAAtg body we^t^y, The anici^ assessncni condacted 
for MDA. doe to its po^ve gemofoxici^. was based pTimarily on rodent 
csrcinogcaici^ studies. The linearized multisiige mode! was used to|myide 
a qi of 8.S6 s 10*’ (pg/kg boc^ weight/^)'’ for MDA as a genotoxic 
carebogea, with a resulting RsD of 0. 1 1 3 pg MDA/kg body weight/day for 
a liferime cancer risk of one-in-one hundred thousand. The overall conciusiems 
of these assassmenu are that no measurable human health effects from cancer 
would be expected to occur from exposure to MDA fotou^t use of either 
the feeding tubes or ditlyzras. 

{S78| APFUCATICIN OF METHODOLOGY FOR HAZARDS 

' ' ANALYSIS OF CHEMICAL MIXTURES. 

DKCratt '. JS DaviF. D J Hrasen’. A J Petroedti*. T J PoweU*. 'WSKC, 
AUtn. SC: ‘WHC. JUeUand. WA; ‘BNL Upton, long hland. NY: 
‘AlphaTKAC. Wesomnsier. CO: ‘ILNL Livermore. CL 
Default methodology for aitdyHS of exposures to niiwires of mareriais 
aceidenuJly released from DOE facilities has been approved. AdditionU 
methodology involving classification of chemicals by toxic consequent was 
developed for application toapecific mixtures of chemicals at a warie facility. 
Results obtained for oee mixture are presented. The objective is to compare 
exposure consequeaees with those obtained if chemicals are treated iokpcfi- 
dently and all together. Toxicologic classification by bealth code number and 
effect (Fatty* p IS7) wis expanded to include target oigans. Concesiraiions 
and appliea blelim iuareusedtocilcultiehazari indices (HI > eoncentratfon/ 
lirait. e.g.. TG3.-2’) for each chemicsl at each receptor poinL The very 
conservaiiveapproechofstmfflirig Hltforzllehemiealssbowsiluiccaidifjerui 
wexild be unacceptable (iA.. S HI 2 i.OO) in time of four cases. HeaMt 
code nutifoers a» be used to sum His only for cbetnicals that have the 
same teite consequence. Health code numbers are eztrecsed from Aay 
155-185). or from the "Safety Frofiie" in SAX’. Retulp are shown m 
cumuliiive toxic effeets, ca rcinogenic cffocta. reproductive effecu. nircosia. 
and respinioty iiriuiion. Hb for initanb were adjusted, depending tqx» 
whether irriutiim was liPed u being severe, moderate, or mild. MoP urtae- 
eepiable conditions involve tbe £ Hb u 30 metm when TEEL-2 b taken 
as the applicable ibnil The hazard indices are summed for those cbemicab 
having the same toxic consequences. 

1 Patty's Industrial Hygiene and Toxicology, Volume 3A, p. 157. 

2 Tempcraiy Emergency Exposure Limil. used untit Emergency Response 
Phnning Cuidelincs (ERFCs) are availaMe. 

3 SAX'S Dangerous Frt^enies of Industrial Materials. 9lb Edition. 1996, R. 
Lews. Ed. 


fifr] RISK ASSESSMENT l=e» AFLATOXIN IN ODiUf AND 

' ' PEANUTS IN THE UNITED STATES. 

S H HetPY . M I Dinovi, JC Bowere. and P M BolKr . CbnJerjbrFiomf 
Safety and Applied Nuirftien, U.S Food and Drug Adnunistration, 
Washington. DC. 

Aflaioxins < AF) are a fhmiiy of metaboliies produced by the molds AaperglBui 

pareriiicur and A. faves. which Infect com and peanuts, usually 

with severe weather canditiora. AFBil is a potent liver c ar cinogen in sene 
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iSoi 

XJRANlCnM l£Vm IN THE FETCS AND FLACENTA OFFEMALE RATS IMPLANTED 
WnBDErLnXDORANlIIMrEIIflSnUOS TO BREEDING. KABcaioniiidSA 
Mdride.Anned Force) IU£abi^)g)rRaarchliiititute;Bel3ieidi,MD. Spoaior T JFlym 

Metals such u mdcel, kid lad unahm have been numitied ftr their toaieologicil and tentologiGal 
poiaaiil. AeutturaoiumeapoiiiiehcfiitB or during gestation, via injectioa or dtinidng water, has shown 
tcntokgioleSectsontheofBpiing. Constant uranium eaposuie fiom hnpliiBed uranium metil has not 
been enmined for cither umiGOlogical or tetatological cdfoets. This ra ieir e h is hnpetative. due to the 
incteaaeduieafDUninnliaabydienalttaty, andtbepotemiiifordnpndnijuty. The initial step in this 
project was to detetmiae if minctnal DU eapoiure, via lurgiciDjr implanted peDets, win lead to uranium 
ecpoaae to the ofipring during geitatian. Stdjjeeti were fanakSpcague-Dawl^SD) rats, implamed with 
one of five doses rfDU, then bred with mak SD rata. On geititionil dqr 20, fire dams were euthaniaed 
and uranium leveis in the pl a cent a , wiiokfiBus, final Ever and matemalhidney det e r min ed. Aeonclatian 
ttwid test mealed an incnaiiag trend of uranium kvcb m matcnal kidacgr. pkcental tissue, and vidiok fonis 
tiMi,»miiti»ir^«ingi.»»t«rfiiu«»»ii«tTitrim[ii«i«««im TUs dfoct was not Seen ht the {bill liver tissuc). 
Measurements of maternal gestatioital weight gain and fbod nd water hrtalce indcated no adverse maternal 
eSeets. liliii iiiiiiiiilm mill ii liiii iiflhiirmtr nrijils iifltiii|ai]ii iinl mill firiiili iirii|iiiiliiiiii iiiiir 
also not affected by the dose of DU. H i srnk gyafthe m a tftn a l lad^indicatedneliistol^ieridamsge. 
Further studies are under wrqr to detanrine if tire urashan Bqronm during gestatioo will impect on the 
neurobehavioral devehrpment oftheoffigrting. 


omoDDcnoN 

In vtero eapoaure to uranium has recently been thorn to produce both fttal and developmental 
toxicity For exarnpk, arlrrritiisiralion (s.e.) of uraatum in the firrrn cf uraayl acetate dDrydrale (O.S-2.0 
nrgdeg/d) to gravid (prngme) nrtce finm geatatioatl dtqit (GO) 6-IS lands to ngnifieam decreases hr both 
nratemalweiglagainsndfonilbodly wrigtar et<H) 11*. «.«»■« ««.) Ji«.r 

also revealed a significaat incraaie in the oe eun e me ef renal ‘■y yT***** hi aB uiaaiuaHnaiad goups. 
Skeletal anomalies hr these mke i nehide d bipaitite stamebr aa , dririal byperk yph osis. and m com p le t e 
ossification of severd bones. Similar skeletal maUMmnbcns wera abo seen ibOowing difiy oral 
administration of uianyl aceore ffl iy dr ete (S-SO mg/kg/d) in gavid take during the same pciied cf 
gestation* 

While the above results ex amin ed the tSeca of uranium on prenatal diwticpttimt , several rtudiei 
have been conducted to cvahiaie the eAcis of uranium cn deveinpmiin (firm birth to age 21 

days)*'*. Significam decreases hr body weight tad body knglh hr the oOipiiagef mke trsMad with 2S 
mgdegMibrU days prior to matkghmm been repocta^. Thera were abo sij id icai g ly moee dead ynung 
perlhierattlBsmnHndoaealbolhbiilhaaddqrd. UranyiaosMSa given osady to gsavidaacn final OD 
13 to 21 days firfionkg pararridsn hd to a ligaifieaal arcsaaiB m cApiing fiver waigtss in aB the maninm 
nested groups (S.0>S0.0 nglgll), and dacraasad mean finsr aka on dqr 21 m iha highest doae group (SO 
aigdig/d). However, d ew icp nniadp aianietii a such as piBnai let a rlaian. iaciioresuptkD and spa epenkg 
wereunafifoeted’. 


Urdcmmamly, maeim kveb k the dai^ foam, er pheimaa wma ant maaiurad in any of tbasa Inal 
aaddevdopmmaltoadciqraaiAs. Inordirtodateimkathasabcmefi edi i td i l a d BOcnadmrke p ia g 
{bias, it is anportaal to know the hr aairo minium aapoauic Imrsl, than^ fink woifc has haaa dcaa to 
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eoa^tiieenwiilaeKfiailiiii^afuiia^''’. WfaSe diere ae iSAmct nutomical difiereoces bctwca 

the mdeot pUcesta nsd Hie hsnan piaceata, fittle cotrebtian his been diowa between the 
claa^^onoftbepiatKaia and the Hani&rofxentHiiotiea between moHier and fetui*. Inredentamd 
primatei, Hk piacenta mqr act aa a barrier, GmitiDg or preventing maqr tnaeokigical imuhs to tbe fetus. 
This does not appearto be die caae with uranium. When^’*Uwatadnihiisterediiitiavaiouslytapr^iiam 
tats, almost idendeal levels of uianium were fixmd in the placenta and fetus’, ImBiwring fittle discthmnstioo 
fiir uranium by the placenta. The soft tissue levels of uranium in 19- to 20-day-old ftliues were equal to 
or greater than the maternal Hver concentrations. Immature bone also eahibhed a greater dqiosition of 
uranium than did the adult bone*. 

While previous research has deu uusu aled that die placenta does not act as a battier to prevent the 
transfe of uranium from the modier to the fetus’, the degree of fttal exposure finm maternal implanted DU 
isunknown. The current suidy was designed to address this questioo by determining the uranium levels in 
the placenta and the fetus. This study also determined if the DU pdlets impact on the H«m« ability to 
become pr^nant and cany her litter to term. 


MATERIALS AND METHODS 

Subjects. rrfty-fi)urfemaleSpfagu»Dxwleyrats(ChatlesRivcis) weighing 250-300 g were used. 
Rats were maintained in an AAALAC-accredited fedlity in accordance with the Guide for the Cart and 
Use qfIrtioraroi 7 'Aniniafr(NIHPubEeatian No. 86-23). Upon arrival, rats were quarantined and screened 
for diseases Except during urine coOection, all anhnals were housed in plaslie microisolasor rat cages with 
hardwood chips as bedding. Commercial rodent chow and aciilified water (pH 2.5, risitg concentrated 
HCI) were provided ad libitum. Rats were on a 12-hour light/dark cycle. An additional mo i™i» 
Sprague-Dawley rats, housed under the same conditions, were used for breeding 

DU and TaPcBels and Surgical Procedores for PcBctImplaMalien. DU pellets (1 mm diameter 
X 2 nun long) were obtained from the Oak Ridge National Labotaories, Oak Rid^, TN. Tantalum (Ta) 
pellets (1 mm diameter x 2 mm long) were obtained from AI& Products, Ward Hill, MA and were the heavy 
meui control Before the implamation surgery, the DU and Ta pcOets were cleaned and sterilized. 
Anesthesia was induced with ketamine hydrochloride (80 mg/lg) in combination with xylazine 
hydrochloride (4 mgkg) and gvenLp. in a 0.5-nilboius, using a 25-gauge needle. The surgical sites wee 
then shaved and cleansed with betadine. Pellets were implaffled in each biceps fenwris muscle spaced 
approximateiy 15 mm apart on fee lateral side of each thigh. Implamation was accomplished by placi^ the 
pella in a 16 ga needle, putting a specially designed plunge inaide that needle, pushing the nee^ into the 
rat muscle, then depressing the plunge. This frrrced the pdle out of the neecDe and into the ret muscle. 

Dose. Ftve doses were used in this study: Non-surgery control (N-lOX 12 lamaluni peDets (12X 
4DU pellets and 8 tantalum (11), 8 DU and 4 tamahnn (11) and I2DUpellc)s(I0). At aO limes, any ret 
receiving pellets always had a total of 12 peOeis implanted in orde to keep fee size of the impimitationt 
^proximately equal in aO surgery rats. 

Preiutal Ussue CoOcctien. Experimental female were boused with non-treated male tats with 
two female in each male's cage. Geatarional Day (GD) Owe determined by the presence of sperai in the 
vaginal washing. At this time fee female were removed from the male' cage and housed inifividualiy. 



253 


Frtn (2) 0 uad! CS) 20, pr^nim nts were mooitored dtily fiv wogltt gim, food mtike and water muke. 
Tbe parameters were ut^ u measures of autcnttl tocddty of the DU peDeO. On GD 20, the dams were 

mrtharnr^ Dsms were mmediatdy c esarean seedoDed» and tbs uterine bores removed. Fetuses were 
dissected out, and aD the placentae for diat litter coQeeted. Ibe uterine bores were for any 

resoipdon stes. litters were eaimmed, and a record made of (1) total auniber of fetuses, (2) number cf 
viable fetuses, (3) sex ratio, and (4) any overt signs of teratologicalefibcts. AD offiipringoftbe litter were 
analyzed for uranium levels. The placentae from aD pups were cdlected and pooM for uranium analyais 
for eadi litter. One male and one female pup separated out and used for analysis of whole fetus. Tberest 
oftfae litter were used for detennming uranium tisaue levels. Quiddy foe fivv and kidneys were dissected 
out of these pi^. These dssues were pooled for foe eeiire fitter, homogenized, aral sent to Quantem, Inc., 
Richland WA, for further analysis of ummim content 


RESULTS 

Maternal and Litter Effects Tables 1 and 2 present the data on foe effects of the DU ievds on 
maternal and litter parameters. From these data, there appears to be no effect of the DU on maternal 
parameters sudi as: maternal food and water intake, wei^ gain during pr^naa^, and tinie-to*pr^Dan^. 
Furthermore, the titter parameters such as: mmber of pups, number of males vs females, and fkal weight 
were also not affected by foe various Ievds of DU. Tl^ DU pdlett did not adversdy affect the ability of 
these rats to breed, or for them to "uinftn foe pregnant until foe of euthanasia. AD litters were 
examined for any overt signs of teratology, and none were noted. 

Uranium Distributioa Rgures 1 and 2 show the placental ard whole fetus uranium Ievds. 
Comparison of these results by s corrdatiott trend test that uranium accumulates in three tiwure 

in an increasing fashion as the maternal DU dose mcreasre. 

Figure 3 shows that a dose response rdationship is also evident in foe uranium kvds found in foe 
dams kidneys The kidney Ievds, however, did not achieve the levd we had indcipated being necessary 
for reproducing the e^cts seen by previous res e arch ers, thit being a bdn^ levd of a minimu m of 0.7 ug/g 
Our highest DU levd only avenged app roxi m atdy 0.5 ug/g U in foe matereal Iddney. 

Figure 4 shows the fetal liver uranium Ievds. No effect of maternal was seen on foe 

uranium levels detected in foe fetal liver tissue. 

Figure 5 shows the serum uranium Ievds obtained in foe maternal Mood. While the measurable 
levels are low. the correlatioo trend test did indicate a trend for increuing uraahim leveU in foe blood as 
the maternal DU dose bioeased. 


CONCXUSIONS 

From foe results it would seem that there is a dose responrecfict on uranium Ievds in foe i^acento, 
whole fetus, maternal kidney and maternal serum. The Idd^ levels, however, (Sd not achieve foe levd 
we had imricipateri being necessary for reproducing foe teatological effects seen by devious researchers, 
that bdi^ a Iddn^ levd of I minimum of 0.7 ug/g Our hi^iest DU levd only averaged qrproxnnatdy 0.5 
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ug/gU in the nmcml kidney. IliBnrmBim&iiiotiiiiptGtaottaeiUEqrofdienttobTeedortoatTytbe 
litter to term. 

The tesulHaftlispRfinmiiyaiidy hive opened up mote quetfiaatiian were emwered. TlieDU 
tevd tdseved in the kidney* of our dote wu not even It the miiiiioum level tfait is known to be 

nephrotoxic. Future sttempts wiO be msde to schieve and possibty ettoeed dus nun i im i m of levd of 0.7 
ug/g TbisnivbedonebyincreuinglfaeDUdoaevisincteasednunibenofimplantedpeDets,orby 
So^ the pdleti to reniiin longer before the tits are bred. It it potaate that a longer time period ii 
needed for the uranium levds to stabilize and our atlemptt to breed the rats soon after surgery in our 

preliminary snidy may have actually hindered our ability to achieve an equiEbrium While previous 
in our laboiatory hxlicated that the urirK levda of uranium bqan to stabiSze in the 7-14 day period within 
wUdi we attempted to breed the fianale rata, we now feel that perinea 45 -«0 day period ii optimal, a* 

this win aflow the blood level* to reach a steady state. A* it is via dre Wood dtat the fetus were exposed 
to the uianiuin.it is vital diet die Wood levels have atabilizad prior to impregnation. Una wiU also attempt 
to mimic a time fiarne of approximately 1 year in a female sohfier potentially wounded with DU figments. 

WUe these data aie preliminaty, die feet that uranium was detected in die placenta and admte fetus 
tissues indicates the potential for developmental ttodaty. Fetal etposute to uranium during critical pen^ 
devdopment may advetaely iiqiact ontte fiiture behavioral and neundogical devdopmeiU of the oSqning. 
Currently, this laboratoiy is fvnming this possibility. We are also fflvestigatmg die effects that the 
pregnancy state has on the toxicology, distribution and urinary h a ndtin g of the uranium in the female rat. 
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TABLE 1 

Effecti of Dqiietcd Unohui oa Materaai Panowten 



(8) 

(±0.67) 

(±0.68) 

(±0.52) 

(±0.79) 

(±0.71) 

Mean Water 

43.85 

44.45 

46.33 

48.10 

44.84 

Intake 

(ml) 

(±2.59) 

(±2.60) 

(±2.10) 

(±1.9J) 

(*1.50) 
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TAB 

Effects of Depleted Ui 


VgjaHe 

Toul # 13.8 

Fetuses 


13.5 


(±.79) 


(±78) 


# Msles I 6.6 I 6.3 


# Females I 7.2 I 7,2 


#Non-Viablel 0 I 1 


3.60 


3.16 


Average Pup 
Weight 


(* 20 ) 


(*09) 


m Litter Data 


4 DU 

8 DU 

12 DU 

14.8 

15.5 

15.0 

(±54) 

(±.53) 

(±1.09) 

8.5 

8.7 

B 

6.3 

6.8 

6.5 

1 

2 

0 

3.66 

3.39 

3.38 

(*.27) 

(±09) 

(±.08) 
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IN PLACENTAL TISSUE 
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FIGURE 2 

URANIUM LEVELS IN WHOLE FETUS TISSUE 
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FIGURE 3 


URANIUM LEVELS IN MATERNAL KIDNEY TISSUE 
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FIGURE 4 


URANIUM LEVELS IN FETAL LIVER TISSUE 
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FIGURE 5 

UKANIUM LEVELS IN ICATEHNAL BLOOD 
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HEALTH RISK ASSESSMENT OF EMBEDDED DEPICTED URANIUM: BEHAVIOR, 
PHYSIOLOGY. HISTOLOGY AND BIOKINETIC MODELLING 

INTRODUCTION 

Natural uranium consists of three isotopes: “U (99.276%), ”*0 (0.718%) and “U (0.0056%). 
During the uranium enrichment process two products ate produced, ’enriched uranium’ and ’depleted 
uranium” (DU), that contain different relative ratios of these three isotopes. Enriched uranium contains 
the higher amount of the fissionable isotope ^^U and is used for nuclear reactor fuel and nuclear 
weapons. DU has a lower ‘"U content and is a highly dense materiai. The DU used by the US in 
kinetic energy penetrators is alloyed with titanium (0.75% by weight) to retard oxidation. This DU 
alloy is of concern because the U.S. military currently uses this metal for munitions and armament 
Doting Operation Desert Storm, a number of U.S. military personnel were wounded shrapnel 
fragments consisting of DU^-^ Since surgical removal can produce excessive tissue damage, these DU 
fragments were treated as conventional shrapnel and left in place in the wounded soldiers. The radio- 
graphs of injured soldiers show multiple embedded fragments ranging in size from 1 mm to over 5 mm 
in diameter. Fragments as large as 20 mm have been noted in other patients. Uranium bioassays taken 
over a year after injury indicate that uranium was present in the urine well in excess of natural back- 
ground. up to 30 pg U/1 of urine. DU fragments present a radiologically and toxicologically unique 
Situation with unknown health risks. Congress has mandated the study of these risks. 

This study evaluates the consequences of both short-term and long-term exposure to DU 
fragments in the rat nradel. Using an interdisciplinary approach, we are assessing neurotoxicily, 
nephrotoxid^, bistopadiology of the tissue surroundii^ the fragment and pathology indudii^ 
evaluation of neoplastic dumgcs in several body tissues. In addition, based on our animal data, 
we will develop a biokinetic model that describes the distribution of uranium from embedded 
tra^nenls as a function of titne. 

Uranium toxicity; Although the toxicity of embedded DU is unknown, numerous studies have ad- 
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dressed the consequences of inhalation, ingestion and parenteral administration of other forms of urani- 
um”'’*^'’^. After uranium is absorbed, it circulates in the blood as dte uranyl ion forming uranium- 
carbonate and uranium-albumin complexes*^'”. As the uranium-carbonate complex passes through the 
Iddney, it is filtered rapidly at the glomerulus where 60%-S0% of absorbed uranium is excreted in the 
first 24 hours after acute exposure. The uranium not excreted is reabsorbed by the proximal mbules 
where it produces acute toxic effects. Uranium also enters the bone where it competes with calcium 
to form complexes with phosphate ions, thus becoming part of the bone matrix’ '" '*®. This bone 
matrix then serves as a storage site from which uranium is slowly released back into circulation 
The liver, muscle, and kidney are other major sites of uranium disposition, with a possible long-term 
storage mechanism in the kidney ‘’-“.rrsiar doses, uranium may not readily distribute to the 

central nervous system (CNS)®. With higher doses <8 mg/kg/day orally for 4 weeks), however, brain 
uranium levels are comparable to those in liver and in bone®, major sites for uranium accumulation. 

Acute morphological and biochemical changes of the kidney result from uranium exposure*^'’'®. 
The glomerular epithelial architecture is altered® and cellular necrosis occurs in the proximal tubules 
near the corticoraeduUary junction in the kidnejA”-*". In addition, polyuria, enzymuria, glucosuria, and 
increased excretion of amino acids result*’"^"'. Acute renal failure can be the cause of death with 
exposure to high doses of either soluble or insoluble forms of uranium®®. Environmental stressors 
such as restricted diets or changes in housing conditions significantly enhance uranium toxicity''*. 

Few studies have addressed the chronic toxicity of uranium and the results available are conflicting. 
Galibin and colleagues'* reported severe renal toxicity in tats that inhaled the slightly soluble uranium 
compound, ammonium diuranate (1 or 8 mg/m’) for 128 days. Urine protein and blood, non-protein 
nitrogen were elevated. In the proximal tubules, there were sloughed dead ceils and abnormal regener- 
ating cells. These animals recovered, although the total number of mbules was reduced, with an 
accompanying increased proportion of connective tissue in the kidney. In contrast, Leach et aL®’’" 
found no renal toxicity in rats repeatedly exposed for a period of 12 months to uranium dioxide dust 
(5 mg/m’) (or in dogs or monkeys exposed for 5 years). Yet uranium concentrations in the kidney 
were as high as 1.1 )ig U/g kidney wet weight in the tat (8.3 in the dog and 17.0 in the monkey), levels 
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reported to cause acute renal toxicity (e.g.. “). Thus the chronic effects of uranium exposure remain, 
for the most part, unresolved*. 

The threshold concentration of kidney uranium levels in man that results in kidney chemical toxicity 
is in dispute®^'**. While the Nuclear Regulatory Commission has set the level at 3 pg/g kidney for 
renal damage in man, there is evidence from both human and animal reports that this level could be 
much lower. For example, chronically exposed uranium mill workers, whose kidney uranium levels 
probably did not exceed 1 pg U/g**, showed mild renal dysfunction with increased urinary excretion 
of p 2 -microglobulin and various amino acids. In rats exposed subchronically to low doses (cumulative 
dose: 0.66 or 1.32 mg/kg) of uranyl fluoride, kidney uranium levels as low as 0.7 to 1.4 pg U/g wet 
kidney produced cellular and tubular necrosis of the proximal tubule, proteinuria, and enzymuria*. 
These changes in tat renal function, however, were temporary, with complete recovery within 35 days 
after exposure. These studies are important because they indicate that renai injury can occur at kidney 
uranium levels well below the 3.0 pg U/g limit 

Neurological effects have been reported with uranium exposure. In uranium workers excreting up 
to 200 pg U/1 in their urine, normal mental function was disrupted**. One case study linked the 
handling of a uranium bar and a subsequent increase in stool uranium with foot cramps, leg pain and 
abnormal gait'’. With orai and subcutaneous administration of relatively high doses of uranyl acetate 
(210 mg/kg and 10 mg/kg, respectively), tats exhibited tremors". The uranyl ion has been demonstrat- 
ed to enhance muscle contraction with acute local concentrations of 200-400 pM”*’. At the neuromus- 
cular junction in the mouse, multiple sites of action were identified, including increased duration of the 
muscle action potential, broadening of the compound nerve action potential, increased amplitude and 
quanul content of the endplate potential and increased frequency of the miniature endplate potentials’*. 
These studies indicate that embedded DU fragments could lead to neural damage, affecting both motor 
and cognitive function. The CNS effects of uranium toxicity can result from secondary mechanisms 
since hormonal changes, electrolyte disruption and immune responses can all influence nervous system 
activity *’. 

Local Tissue Response and Capsule Formation: Foreign bodies in tissue elicit an immune 
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lesponse tliat cut issuit in encajisaialion. Even when ena 4 )SuUted, DU fragments provitte a local, 
chronic soiuce of a-radiation. Within 10- IS cells of the fra^eat, the dose cate is eapecied to he 
approximately 8.5 Gy/yr. This radiation could tesuU in injiay or damage to local muscle or netve 
tissue (axonal injury. demyelinalioa)“^. In addition, capsule formaiion around a DU fragment in close 
proximity to a nerve could increase the risk of compression injury to those nerves. 

Encapsulation could limit the chemical toxicity of the DU fragments by decreasing the rare of 
release of the metal, as has been observed with lead”. Encapsulation can also result in the formation 
of pseudocysts. Pseudocysts were foimed that contained fluid with very high concentrations of soluble 
lead and insoluble lead dioxide panicles”-” and with "black pignienL..finaly adherent..' to portions 
of the inner wall of the capsule”. If these cysts should rupture, the rapid release of this fluid could 
cause period spikes in circulating lead levels and result in acute lead toxicity 5 to 40 years after the 
initial injury” Similar type lesions may form around DU fragments. Intracapsular fluid may 
contain high concentrations of both soluble and insoluble DU. Tonry” demonstrated that DU didcs 
formed both a soluble fraction and black insoluble particulates when emersed in simulated lung fluid. 
After a large fragment (approx, 20 mm) was removed from a U.S. soldier 17 months afrer he was 
wounded, the surgeon” noted that the fragment was encased in a fibrous capsule. When the capsule 
was breached, approximately 1-2 ml of a black fluid "gushed forth" from the cystic space. 

DU can cause both local and syslemic toxicity through a variety of mechanisms. Our study defines 
many of the potential sites of pathology that can result from long-renn exposure to DU fragments and 
will provide a rationale for ueatment of our wounded soldiers. The first six months of the study 
established the doses of DU to be used in future experiments (aim 1). This dose ranging study deter- 
mined the number of DU pellets required to obtain uranium levels in the range of 0.7 to 1.4 pg/g wet 
weight of kidney. This level of uranium has been reported to produce early signs of renal damage as 
measured by both biochemical and histopaihological changes’ and would defiiu the high dose in our 
toxicological studies. The low dose was chosen to produce no measurable acute toxicity. Subsequent 
experiments use the established doses to evaluate neurotoxicity, nephrotoxicity and hislopalhology and 
deretmine uranium distribution for btokinetic modelling. 
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Neurotosicity is assessed by (a) a baneiy of behavioral tests to assess functional consequences and 
(b) conduction velocity studies in motor nerves to uncover any peripheral neuropathies. Behavioral 
tests have fiequenfly been employed to detect and characterize potential neurotoxic effects in rodents 
and have been used extensively in animal toxicity smdies". The neurobehaviotal banery consists of 
(i) a functional observational battery (FOB), which is a series of tests designed to assess the neuromus- 
cular, autonomic, and sensory inlegrity of the (jj) automated test of locomotor activity 

and (iii) the passive avoidance test used to evaluate memoty. Electrophysiological experiments monitor 
nerve conduction velocity and integrity of the neuromuscular response. Nerve conduction velocity 
smdies have been used clinically for many years to diagnose peripheral neuropathies and can even 
detect subcllnical neuropathy induced by lead exposure*’'*'" 

Markers of renal function in the urine and plasma are used to assess nephrotoxicity. Altered 
creatinine clearance and proteinuria can indicate glomerular damage although mbular changes can also 
conuibute. Increased urine content of enzymes such as iactate dehydrogenase (LDH) and N-acetyi-^ 
glucosaminidase (NAG) have been interpreted to reflect mbular damage**. In addition, appearance of 
glucose in the urine, can indicate alterations in mbule reabsorption. These markers have demonstrated 
sensitivity with acute uranium nephrotoxicity*’^' " and should indicate any toxicity that might result 
from long-term exposure to DU fragments. 

Capsule formation and the sporadic release of pseudocyst fluid-contents can significantly influence 
the time course and concenuaUon of uranium disnibuted through die body. The encapsulation process 
and pseudocyst formation is characterized at the time of euthanasia (1, 6. 12. 18 months after implanta- 
tion), surrounding tissues are histologically examined and any capsular fluid is analyzed for its uranium 
content In addition, tissues that are known to accumulate soluble uranium or uranium particulates 
(liver, bone, kidney, spleen)”-*’"”'”" ** are histologically evaluated. 

Although the distribution of uranium in the rat has been characterized for a variety of loures of 
internalization (inhalation, ingestion, and parenteral administration of soluble compounds), this informa- 
tion is not available for embedded fragments. We are measuring uranium in urine, plasma, kidney, 
bone (tibia and skuU), liver, spleen, brain, and skeletal muscle that is proximal and distal from the 
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embedded pellets. Unnium is tnospcMedia plasma sad mine and is stored is Iddaey and ixme'’-”'*'*’ 
Uraniuia has been detected in the livm aid spleea of anunals'*’’** as well as in human subject. The 
slreletal muKle is being sampled to derennine the local concenualioiis of maminn. The inain was 
chosen because of the paucity of data and the need to assess whether any neurological effecm observed 
were due to the direct or indirea interaction of unuiium in the body. These data will allow a tat 
bioldnetic model for implanted DU fragments to be developed. 

METHODS 

Approach; This report describes the data obtained in the Gtst year of a three year study of 32S rats 
which will provitte toxicity data for 3 DU doses (low. medium, hi^) at 4 time points (1. 6, 12. IS 
months). Each rat is thoroughly evaluated for changes in behavior, peripheral nerve ftmction, CNS 
excitability, renal function and tissue histology including capsule fonrution. In addition, data on tissue 
uranium levels from a subgroup of rats ate used to develop a biokirKtic model to predict luaoium 
distribution. 

Rats are randomly assigned to 3 treatment groups: 1) rats implanted with low.dose DU, 2) tats 
implanted with medium-dose DU, 3) rats implanted with high-dose DU. 4) rats implanted with tantalum 
(Ta) to control for fragment implantation, and S) a non-implanted sham-surgical control group. In the 
low-dose and medium-dose groups, Ta is substinited for a fraction of the DU pellets in order to keep 
the total number of implanted fragments constant Half of the total number of pellets are implanted 
in each thigh. 

Based on the variance of control data for neurological effects, a group size of IS rats is necessary 
to see agnificant changes of 20% or greater at the p£0.05 level. Additional animals (20 rather than 
15) will be implanted for the 18 mottth lime point with the expectation of approximately 25% natural 
mortaliiy‘*^. This will provide IS animals for analysis of neurological and biochemical endpoints in 
all groups at all 4 time points. Five of the rats in each experimental group provide tissue for utunium 
quantiflcation. At the time of euthanasia, tissues bom 7 animals per group at each time point will be 
assessed for uranium content and the remainder will be evaluated for histopathology. 
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Two-way analysis of variance will be nseii lo test stalislical signiflcance of any changes. Newnan- 
Keuis lest will be used for multiple compaiisons. In all analyses, smistical significance is accepted 
at the p<0.05 level. 

Since this is a progress report the total number of animals reported here do not represent die 
number of animals that will be included in the final analysis. Because of the staggered experimental 
schedule required for these protocols, the number of sulqects for each endpoint will not be identical 
at the time of this report 

Subjects: Sprague-Dawley rats (8-10 weeks of age) are maintained in an AAALAC-accredited 
facility in accordance with the Guide for the Care and Use of Laboratory Anittusb (NIH Publication 
No. 86-23). Upon arrival, rats are quarantined and screened for diseases. Except during uriM collec- 
tion, all animals are housed in plastic microisolaior rat cages with hardwood chips as bedding. Com- 
mercial rodent chow and water are provided ad libitum. Rats are on a 12-hr ligbt/dark cycle. 

Fragments: DU fragments, consisting of 99.2S% DU and 0.75% lilanium by weight were obtained 
from Oak Ridge National Laboratories, Oak Ridge, TN. The uranium isotopes present is “0 
(99.75%), “’U (0.20%) and trace levels of ”‘U. This is the same DU alloy used in U.S. military 
munitions. Tanialum (Ta) fragments were obtained from Alfa Pioducis, Ward Hill, MA. Ta was 
chosen as the control substance because it is a biologically inert metal’’ with a similar mass to uraniora 
and is frequently used in human prostheses”'”. Each fragment (both DU and Ta) is approximately 1 
mm diameter x 2 mm long. 

Surgery: The DU and Ta pellets are cleaned and chemically sterilized prior to implantation. The 
pellets are immersed in industrial detergenu rinsed in absolute alcohol, soaked in 50% nitric acid 
solution for 3 rain and then rinsed with water. This procedure completely removes the oxide formation 
on the surface of the DU pellet”. Anesthesia is induced with ketamine hydrochloride (80 mgfkg) in 
combination with xylazine hydrochloride (4 mg/kg), given Lp. 

Fragments are Implanted within the gastrocnemius muscle spaced approximately 8-10 mm apart on 
the lateral side of each leg. The surgical sites are shaved and cleansed with beladine, a topical disin- 
fectant. prior to surgery. Scalpel incisions are made through the skin and pellets are inserted into the 
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muscle with a trochar (16 gauge needle with plunger). Incisions are closed with absorbable sutures and 
surgical cement Rats are closely monitored following surgery until they are ambulatory and an 
analgesic (Demerol, 10 mg/kg, i.m.) is administered if needed. A veterinarian regularly examines the 
surgery sites for signs of inflammation, infection and local DU toxicity. 

Behavioral neurotoxicity: The functional observational battery (FOB) consists of behavioral evalua- 
tions (home-cage, handling and manipulative) and several physiological measures. The parameters to 
be recorded are listed below and grouped according to the following functional domains: 1) Autonomic: 
lacrimation, salivation, palpebral closure, piloerection, defecation, urination, 2) Sensorimotor reactivity: 
tail pinch response, tactile response, click response, approach response; 3) Neuromuscular: gait, foot 
splay, forelimb and hindlimb grip strength, righting reflex, and 4) CNS Excitability: arousal, posture, 
ease of removal from cage, handling reactivity, convulsions, and locomotor activity. 

The observer is blind as to the identity of each group. The behavioral battery commences with brief 
home cage observations during which time the observer describes the posture, and the existence of 
tremors or convulsions, and palpebral closure. The rats are then removed from their cage and rated 
for ease of removing and handling. While handling the rat, presence of piloerection and the degree 
of lacrimation and salivation are observed. The animals are then placed in an open-Held with a 
perimeter barrier on clean absorbent white paper for 3 min. The number of rears, the gait, level of 
alertness, stereotypy (repetitive movements e.g., head weaving), unusual behaviors (e.g., writhing), and 
the number of fecal boii and urine pools are recorded. 

Sensorimotor responses also are determined and include: approach response to a blunt probe, touch 
on the rump (tactile response), click response (auditory response), and pinch on the tail using forceps. 
Next, neuromuscular responses are determined and include: righting reflex, forelimb and hindlimb grip 
strength using digital strain gauges^^, and landing foot splay’^. The animals are weighed and rectal 
temperature determined using a digital thermometer. The FOB is conducted during the light pordoo 
of the light-darir cycle. Details of the FOB tests can be found in Moser et al.^ and McDaniel and 
Moser*. 

Approximately. 1 hr after the FOB. the rats are monitored for horizontal and vertical locomotor 
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behavior. Motor activity is recorded for 1 hr using aummattd photocell activity cages (Digiscan 
Analyzer. Omnitech Electronics, Columbus, OH). On the day following the FOB and motor activity 
tests, animals are trained on a passive avoidance lest This test is used to detemiine whether DU 
affects memory function. The tests are conducted in a passive avoidance apparatus (San Diego Instru- 
ments, San Diego, CA) that consists of 2 charabeis (1 lighted, I darkened) separated by a sliding door. 
The animai receives a training trial during which time it is initiaily placed into the lighted chamber. 
The natural tendency is for the rat to enter the darkened chamber. When it does, it receives a mild foot 
shock. During this acquisition phase, the rats are tested for eight trials or until criterion is met. The 
criterion is 2 consecutive trials during which the rat does not cross into the darkened chamber. Each 
trial is 3 min in duration wiUi a 1 min iniertrial interval. Seventy-two hours later the rat is placed into 
the lighted chamber and retested. A comparison is made with the initial traming session to see if 
memory of the task has been retained. 

Conduction velocities; One week following the behavioral testing, the rats are evaluated electio- 
physiologtcally. Rats are anesthetized with ketamine (SO rag/kg) with xylazine hydrochloride (4 mg/kg) 
i.m. (supplemented as necessary). The right sciatic nerve is exposed and bipolar stimulating electrodes 
are positioned along the nerve in the thigh close to the sciatic notch and in a second location close to 
the knee. A recording electrode is inserted into the medial gastrocnemius muscle to monitor the com- 
pound muscle action potential. Nerve temperature is monitored and maintained near 37° C with a heat 
lamp. Nerves are stimulaied at a frequency of 0.2 Hz. Stimulus intensity is varied between approxi- 
mately 10 and 100 V (0. 1 ms duration) to deteimine the input-output relationship and the supramaximal 
stimulation parameteis to use. Five muscle responses are averaged and the latency, duration and 
amplitude of the potentials are measured. Conduction velocities are calculated by dividing the distance 
between the stimulating electrodes by the average latency difference between the time of onset of the 
compound muscle action potentials. 

Duration of the muscle action potential reflects the synchrony of discharge. In general, the distal 
stimulating electrode will produce a faster, larger response than the proximal electrode. Greater 
dispersion and greater decrease in amplitude than nonnal would suggest nerve damage. For example. 
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demyeiisating diswders cause dispersion of the muscle aclioii potential by slowing the nerve conduc- 
tion velocities’'^. If dispersion occur over a short segment, compiesaon neuropathy may be indi- 
cated’. 

All stimulation and recording are controlled by a 4g6 PC using standard electrophysioiogical soft- 
ware (Axon Insuuments). Data are analyzed with routines written in AxoBasic (Axon Instruments) and 
statistical analysis is done with RS/1 (BBN Software Products) routines. Two-way analysis of variance 
(for time and dose) is used to compare differences among the experimental groups. 

Sample collection: Following behavioral testing, blood and urine samples are obtained from all 
rats for analysis of renal function. To safely collect the blood samples, tats are immobilized by placing 
them in a Plexiglas restrainer. During each collection. 0.3-0.5 ml of blood is obtained from the tail 
vein using a 22-gauge needle. The blood is then centrifuged for 5 min at 3,000 X g. TTse serum is 
analyzed for uranium levels and/or for biochemical indices of renal function. Serum is stored at -70°C 
until ready for analysis. 

Urine samples are collected by housing the rats in individual metabolism cages (23.5 cm diameter 
X 12 cm high) where they have continuous access to food and water. However, since these housing 
procedures have been shown to induce stress and thus increase the toxicity of uranium', the rats are 
acclimated to the metaboUc cages for 5 days before the study begins. The metabolic cages ate disin- 
fected and decontaminated between each animal use. The 24-hr urine collection sample is obtained 
from each rat and the volume recorded (10-20 ml). Urine collection at d'C is unnecessary since 
enzyme activity has been shown to be suble at room temperature for up to 24 hours”. After collec- 
tion. urine is filtered to remove any debris and stored in plastic containers at until analyzed (less 
than 1 wk). 

Evaluation of renal function: Measurement of urine volume and osmolality, urine levels of NAG, 
LDH, glucose, total' protein, creatinine and blood levels of glucose, urea and creatinine are used as 
indicators of renal function. In addition, since weight loss may be indicative of nephrotoxicity, all the 
rats are weighed weekly throughout the study. Osmolarity of the urine is measured with a vapor 
pressure osmometer (Model 51(X)B. Wescor, Inc.). A Kodak Ektachem 700 Analyzer is used lo deler- 
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mine plasma and urine levels of creatinine, glucose and urea. Total urine protein is measured with a 
dye-binding assay (Coomassie Blue, BioRad) sensitive down to 1 ^g. The activity of NAG is measured 
by the methods of Tucker et al.^ using 4-methylumbelliferyl-N-acetyl-p-D-glucosaminide as the 
fluorescent substrate (excitation wavelengthss356 nro; emission wavelength=446 nm). The dilution of 
the urine for this assay eliminates the effects of any inhibitors present^. For LDH measurements. 1 
ml of urine is dialyzed for 4 hr at 4®C with 1 liter of deionized water. LDH is quantitated with a 
colorimetric assay that measures a reaction product which is proportionate to LDH activity (Oxford 
Biomedical Research Inc). Only 50-100 pi of fluid (urine or plasma) are required for each of these 
assays. 

Although, urine volume and osmolarity can vary greatly with fluid intake, these measures provide 
physical indicators of renal function. For example, acute kidney failure drastically decreases urine 
volume, while moderate renal toxicity can increase urine output, as is seen with uranium exposure (e.g., 
‘‘). Osmolarity can reflect the ability of the kidney to concentrate (or dilute) the urine. Plasma urea 
also changes with renal insufficiency. Since the rate of urea formation is proportionate to the rate of 
protein metabolism, other factors such as hepatic injury or altered protein intake can affect the mea- 
sured urea in plasma. A small concentration of protein is normally present in the urine. Increases in 
total urine protein could result either from glomerular leakage or failure of tubule reabsorption. 
Urinary enzymes are sensitive, non-invasive markers of toxicity primarily in the kidney tubules". NAG 
is a lysosomal enzyme found in proximal renal tubule cells. LDH is a cytosolic enzyme of the tubular 
epithelium. 

Creatinine clearance is a commonly used measure of glomerular nitration rate in the rat despite a 
significant but constant tubular secretion. The use of an intrinsic metabolite has an obvious advantage 
over inulin or mannitol which (although not secreted) must be infused. Interpretation must be cautious 
since tubular injury with uranium could cause an umterestimate of the glomerular filtration rate regard- 
less of the marker used*. Creatinine clearance (C^) is calculated from the equation: Cgs\j^*yjp^ where 
U. and Pe are the creatinine concentrations in urine and plasma, respectively, and is the rate of urine 
production (ml/min). 
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Aj^arance of glucose is the uiuk okuts whea the ttbuie leabsoiption maximum bom the filtiale 
is exceeited. This can occui with hyperglycemia or widi a tteosase in tubular reabsoriMion capacity. 
Measuiement of both urine and plasma glucose help to distinguish between these two possibilities. 
Changes in reabsorplion is reflected in the calculated fractional excretion (FE): FE = 
where U, and P, are the glucose concentrations in urine and plasma, respectively. 

The proposed assays provide a broad spectrum of measures of kidney toxicity. Many of these 
substances have been shown to be very sensitive in acute uranium toxicity*'’’. Glucose is one of the 
most sensitive indicators*’ 'showing increased urine glucose, without concunent increases in plasma 
LDH and to a lesser extent NAG increase following uranium exposure*”. A transient increase in urine 
volume and the appearance of protein in the urine also occur with acute uranium toxicity”. These 
measures are used together as indicators of kidney toxicity and carefully interpreted and correlated with 
histopalhology. Two-way ANOVA is used to test the statistical significance of any changes. 

Histopathology. Immediately following euthanasia on the day of electrophysiological analysis, 
tissue samples from bone (tibia, skull), hippocampus, sciatic nerve, kidney, liver, spleen and fragment 
capsule with associated skeletal muscle is obtained for histological examination or uranium measure- 
ment . Based on the literature, these are the most likely tissues to show increased levels of 
uraniura'’^’*”‘““’. Standard procedures for handling biologic specimens are used in the preparation 
of the samples. Tissues are perfused, embedded, mounted and stained with hematoxylin and eosin stain 
(H & E)”. Specialized stains are used to demonstrate specific lesions or further delineate lesions not 
well defined by the H & E stain. For example, silver stains are used on neural tissue to delineate nerve 
fiber disruption or degeneration”. 

The pathologist evaluating the tissue is blind to the experimental group from which the tissue was 
obtained. The pathologist generates a 0 to 4 scoring system to evaluate the degree of microscoinc 
changes observed; where (Nmo change, l=minimal change, 23fflild change, 3=modeiBte change, and 
d^marked or severe change. All tissue changes observed in the rats implanted with DU are contrasted 
and compared to the identical tissues taken from the controls. If there are significant changes noted 
in a particular system, for example die renal.system, a detailed statement of criteria for 0-4 scares is 
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staled by the pathologist at the time of interpretation. 

tlranliim meastirement Tissue samples are frozen and shipped by overnight courier on dry ice 
to Battelle, Pacific Northwest Laboratories for analysis of uranium content. The samples are stored 
at -70 C until the wet ashing procedure. Wet ashing consists of 12 cycles of treatment of the samples 
{over 3 days) with 2 ml of 16 N nitric acid followed by several hours of heating, brief cooling, addition 
of 0.5 ml of 30% hydrogen peroxide and reduction of the volume to approximately 0.5 ml. After this, 
samples are heated to dryness, dissolved in 2 ml of 4 M nitric acid with warming and filtered through 
0.45 pm syringe filter units. For analysis, 0.5 ml of sample or identically handled standards are 
dissolved in 2 mi of Uraplex reagent The samples are analyzed with a Kinetic Phosphorescence 
Analyzer (KPA-U, Chemchek Instruments Inc, Richland WA). Background measurements are made 
using 4 M nitric acid. Calibration curves are established prior to sample analysis. Measurements 
include analysis of relative standard deviations and correlation coefficients of the luminescence decay 
curve. 
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RESULTS 


DOSE RANGING STUDY 

The fiist aim of our study was to deleimine appropriate doses for the subsequent toxicological 
analysis. Our pilot studies revealed that 8 DU pellets were well tolerated by the rats despite high urine 
levels of unuiium; biochemical and histopathological damage were not evident To deteimiiie the high 
dose for the present study we attempred to maximize the implanted number of DU pellets that could 
he tolerated by the rats and produced kidney uranium levels in the range of 0.7- 1.4 pg/g. We implant- 
ed 4, 6. 16. 18 and 20 pellets into 4 animals each and evaluated urine, plasma and kidney levels after 
two weeks. The two-week time point was chosen to allow the urine and kidney levels of uranium to 
stabilize following implantation. Tantalum pellets were implanted in 4 animals for controls. As 
illustrated in Figure 1. the uranium (U) levels in urine, plasma and kidney were significantly increased 
in all DU implanted animals. There was a wide variation in the levels from animal to animal but a 
dose dependence was evident Animals implanted with 4 DU pellets averaged 0.66 ± .20 pg U/g while 
20 pellets resulted in 1.22 1 .31 pg U/g in the kidney. Urine levels in animals with 4 DU pellets were 
83.3 ± 37.2 pg U/1 and in animals with 20 pellets were 262.0 ± 99.2 pg UA. In comparison, tantalum 
(Ta) implanted animals showed 0.002 pg/g U in kidney and 2.66 pg UA in urine. None of the implant- 
ed or control animals demonspated any obvious health problems. No significant differences were 
observed in the biochemical analyses of urine and serum: NAG. LDH. protein, osmolarity. glucose, 
urea, or creatinine. Based on these data, we chose 20 DU pellets as our high dose and 4 DU pellets 
as our low dose. The uitetmediate dose was calculated as the approximate logarithmic mean of the 
high and tow doses; 10 DU pellets. All aturoals always received a total of 20 pellets, 10 in each 
hindlimb. For example, the low dose of 4 DU pellets consisted of 2 DU pellets and 8 Ta pellets in 
each rear leg. 
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THIRTY-DAY TOXICITY STUDY 

Because of the staggered experimental schedule required for complete analysis of the numetoas 
experimental endpoints, all subjects have not been evaluated to date. Sample sizes, therefore, will vary. 

Neurotoxidly; Animals implanted with 4, 10 or 20 DU pellets, 20 Ta pellets and non-surgical 
controls were evaluated for body weight and for changes in the functional observation battery (FOB), 
locomotor activity, and passive avoidance learning. The rats were weighed weekly and all steadily 
gained weight. No significant differences in body weight (P>0.05) were observed among the 5 experi- 
mental groups (N=7-8/group) at any time point (Figure 2). 

There were no significant differences among the 5 experimental groups for their performance on 
the passive avoidance test (N=7-10/group). All animals learned to avoid the mild foot shock within 
2-3 trials. The larency to initial crossover (approximately 60 sec) was also not significantly different 
among groups (Figure 3). In addition, the FOB did not reveal any significant differences among the 
experimental groups. Grip strength of the hind- and forelimbs was not significantly altered by DU 
exposure (N=7-10) (Figure 4). Sensorimotor, neuromotor and autonomic responses as well as loco- 
motor activity showed no significant differences across the experimental groups (N=8-9/group). As 
expected in all groups, the initial locomotor activity was high when the animals were fust placed in 
the activity monitors because of exploratory behavior which subsided over time (Figure 5 ). Conduction 
velocity measurements from the nerves of the hindlimb also did not reveal any differences among the 
experimental groups (data not shown, N=2-3/group). 

Nephrotoxicity: The urine and serum samples have been analyzed for biochemical markers of 
kidney toxicity (N=6(group). Osmolarity. 24-hour volume, pH and urine levels of glucose, protein, 
NAG. LOH, and urea nitrogen were not significantly altered. The data for urine glucose, protein and 
NAG are shown in Figure 6. Serum levels of urea nitrogen and glucose were also not significanfly 
affected by experimental procedures (data not shown). Creatinine clearance was not significantly 
different among the experimental groups: Non-surgical 2,9 ± 0,5; Ta controls 2.6 ± 0.7; 4-DU 2.7 t 
0.6; lO-DU 2.8 ± 0.2; 20-DU 2.6 ± 0.6 (N=8-10/group). Fractional excretion (FE) of glucose (glucose 
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cleaiance/creatinine clearance) was similarly not significantly affected by the experimental procedures 
with all groups showing an FE approximately equal to 0.001 with high variabiiity. 

Histopathology: Tissues have been excised and fixed for histopathological analysis. These tissues 
(bone; tibia and staiE, kidney, spleen, liver, brain, and muscle: proximal and distal) have not yet been 
processed and evaluated. During excision of the pellets it was observed that the depleted uranium 
pellets but not the tantalum pellets were associated with adherent tissue. 1® the 30-day animals, a 
capsule had not fully foimed around the pellets and dark fluids were not observed near the fragments. 

Uranium distribution: Tissues and fluids from two rats of each of the 5 experimental groups have 
been analyzed for uranium content by Battelle Pacific Northwest Laboratories and provide some inter- 
esting preliminary findings. The remainder of the tissues (N=5 per group) have been shipped recently 
to the Battelle Laboratories for measurement In the preliminary analysis uranium in the urine and 
kidney .was dose-dependent, in contrast to serum uranium (Figure 7). Uranium distributed to bone, both 
skull and tibia, in relation to the number of DU pellets (Figure 8). The levels of uranium in bone were 
comparable to the levels in kidney. Muscie from the forelimb (distal muscle. Figure 8) also showed 
a dose-dependent distribution, although at much lower levels (note the change in ordinate scale). Some 
of the muscle samples that were in close proximity to the DU pellets showed exceptionally high levels 
of uranium. It is our belief that these high levels resulted directly from fragments of the implanted 
pellets in the analyzed samples. This "contamination" could have occurred during the removal of the 
pellets at time of necropsy or might have happened by flaking and redistribution in vivo. Further 
analyses are expected to clarify this issue. 

Spleen samples showed a dose-dependent showed accumulation of uranium while liver samples 
exhibited only background levels (Figure 9). Brain tissue showed low levels of uranium in animals 
implanted with 4 or 10 DU petleis. However, in animals implanted widi 20 DU pellets, brain uranium 
levels reached concentrations approaching those in the spleen (Figure 9). 


Page 20 



284 


UNPUBLISHED DATA 


UNPUBLISHED DATA 


CONCLUSIONS 

The dose ranging study provided the data for establishing the appropriate numbers of DU pellets to be 
used in the toxicological studies. We found that 20 pellets of DU met our criteria for the high dose 
while 4 pellets was determined to be appropriate for our low dose. Ten pellets was calculated to be 
the appropriate intermediate dose for the evaluation of the toxicological effects of depleted uranium. 
The 30-day study was initiated and almost all of the 30-day experimental animals have been now been 
euthanized. The biochemical analyses have been completed on approximately two-thirds of the sam- 
ples. Uranium analysis has been completed on only two animals from each experimental group but 
the remaining samples from an additional 5 animals per group are currently under evaluation. Histo- 
logical evaluation of the collected tissues will be initialed shortly. This month, we are initiating the 
surgical implantation of the depleted uranium pellets for all the remaining time points (6 months, 12 
months and 18 months). Although our current findings do not demonstrate significant toxicological 
effects within the first thirty days of exposure, the levels of uranium in various target tissues suggest 
the potential for measurable toxicity with chronic exposure. Furthermore, continued analyses of the 
toxicological endpoints and localization of uranium will allow an improved model of the biokinetic 
distribution of the metal. 

The high dose of DU used in our study (20 DU pellets) produced kidney uranium levels of approxi- 
mately 1.2 lig U/g kidney wet weight within 2 weeks. These levels were found to be sustained for at 
least 30 days. Although these levels of uranium have been repotted by others to cause renal toxicity, 
our data do not demonsiraie any significant signs of nephrotoxicity. Chemical form, route of adminis- 
tratinn, and the dose of uranium exposure can all affect the toxicological consequences and disiribution 
of uranium. The uranium levels dial result in kidney toxicity are a matter of debate in the literature. 
The Nuclear Regulatory Commission has set 3 (jg/g as an lower limit for toxicity. However, several 
studies reflect damage at lower levels. For example. Diamond et al.’ observed acute, but reversible, 
renal toxicity in rats at levels as low as 0.7 pg/g following i.v. injection of uranyl fluoride. In contrast 
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UNPUBLISHED DATA UNPUBLISHED DATA 

are the studies of Leach et ai demonstrating no renal toxicity in rats following chronic inhalation 
exposure to uranium dioxide producing kidney levels up to 1.1 absence of effects in our 

present study does not preclude the possibility that with longer exposures to the uranium, toxicity will 
develop. 

While bone and kidney are well accepted as primary reservoirs of uranium, other organs accumulate 
the metal to varying degrees. With oral administration of 8 mg/kg/day uranyl acetate for 4 weeks, 
Ortega et al.^^ found kidney, liver and thyroid as primary sites. A single intravenous injection of 
sodium uranyl tricarbonate distributed in 24 hours to kidney, liver, spleen and bone but at 30 days was 
detected predominantly in spleen and bone*^. As expected, our preliminary data reveal that 30 days 
after implantation of DU pellets, levels of uranium in bone and kidney are high. Both marrow bones 
(tibia) and non-marrow bones (skull) accumulated uranium. Concentrations in the liver were not above 
background while concentrations in the spleen and muscle were significantly higher. Muscle levels 
raise the possibility that neuromuscular deficits will develop through heavy metal effects. Spleen levels 
cause concern that immunological consequences could arise. Future studies are planned to address this 
possibility. In agreement with the literature ** uranium did not accumulate in the brain at the lower 
doses of DU. However, at the high dose, the levels were comparable to those in the muscle and 
spleen. This raises the concern that central nervous system consequences will occur with continued 
high levels of DU exposure. Our later time points planned for this study will address these concerns 
with behavioral and electrophysiological analyses. Levels of uranium excreted in the urine remained 
high throughout the 30 days. This suggests that uranium continues to leech out of the DU pellets, 
although serum levels are relatively low. This is also renected in the Desert Storm veterans with 
embedded DU shrapnel who continue to excrete uranium in their urine even years after injury. 
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UNPUBLISHED DATA: FIGURE 6 
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Attachment 7 



MICRODOSIMETRY OF ALPHA PARTICLES FOR IN-VITRO HUMAN-CELL 

transformation studies using the monte carlo technique 

TJ. SUohB, A. C. Miller, R.C. Bhat, B,A. Torres, and HAI. Genlenbeti 
Ridiation Sciences Depanment, Aimed Forces Radiobiology Research Institute 

Recent studies involving exposure of human osteoblast-like cells (HOS) to a solution of 
depleted uranium (DU) uranyl chloride (NO,Ct,) resulted In genetic alterations associated with 
an induction of the tumorigenic phenotype (Miller, et al., to be published]. This transformation 
may result from either heavy-metal induced alterations, exposure to 4.2 MeV alpha partides 
emitted by “U in NOjCI,, or a combination of the two. This work describes the modification 
and application of an existing Monte Carlo calculational code developed by J.L Humm 
[Radiation Research 134, 143-150 (1993)], which was designed and tested for use In predicting 
cell inactivation by alpha-partide emitters, to estimate the specific energy delivered to the HOS 
cells in-vitro. The relative uptake and partition of 238U onto the cell walls and into the 
cytoplasm and nuclei were determined and used in the code to calculate the energy deposition 
stochasti'^ to individual call nuclei for various exprwure times and uranium concentrations. 
The results of these calculations will be compared with transformation freguency to determine 
if transformation rate is correlated with radiation dose. 
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P06-135 

MEASUREMENT OF DEPLETED URANIUM IN CELL 
PARTITIONS TO CORRELATE MICROOOSIMETRIC DOSE 
ESTIMATES AND CARCINOGENESIS STUDIES OF HUMAN 
OSTEOBLAST'UKE CELLS (HOS): MM. Hamkoa*. J. W. Ejiuk*. A. 
E OkiMe*. iN. S»«kn*. HM. Oeneftoap A.C. Milkr, AJ. Cui^-haei*. 
Anned Foices Radiobioiofy Rnuicii tmotutt (AFRRD. Bcthnda. MD 
208S9. 

Cunem efforB ro asseu pouiMc lue heiiih dTectt of embedded depleted 

inmanlDU) ftafmenii dqpend ftcuiy Ml tccwim quaMificatioa of wwiuffl 
inbiologieaitaii^ llterelmt. AFRM bm esuMiihed ea inalytical lab » 
measuRimwjmbypboephateaecace. The pboepboeetcence iiummeMaiiM 
in UK is dM Kinetic PheepbarcKcnee Analyzer, KPA*t I. with an auiomaiic 
sampler de ml eped by Chewehe k Inttnimems. Inc. Richland. WA (Analytical 
Chemisiy. *4. Ut3-UII (1992)1. The KPA raeaaurea dw dec^g 
phosphoccscenoe et die eacited utinyl compka *idi respect to tune. The 

medi^ it sensitive and accurate with a quoted detection limit of I ngILanda 

standard deviaiiaa below 1% for uraniura cooccanations pcaicr than 100 
ng/L. The phosphorescence resuht will be compared to the DU tpectfie 

activity by couMing alpha and bett particles using gas ptoponiotial counters. 
Thitwatfc win determine quantitiM of OU distributed to specific nbccIhilK 

locations in HOS edb ctaiendy uaad in them uantfonnation studies. The 
results win be incetporaitd inio the Mome Carlo ca l c u l aii on a l code for 
nucwdoe ii MdiedOK-estimiaet (St fohneial. Abstract Radiation Research 
Meedtv. May 1997). Finthemioie. the tcMitt describing the DU subcellutar 
focahaaiiaa wiB provide Mormation that b essential to a beacr undetsiaadiag 

of the mutagenic and cytog en etic resalis (MiBer at al.. Abstract. Radiaiien 

RcscMch Meeting. May 1997] and allow compatisoos between the chemical 
and the radiologieal Wieity of DU in die careiaogcnesb resalis. 
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*787 Mondty. April 22. 1996, 8:00-12:00. Poster Sectioo 8 

Cirdaatamk riifc mniMnif Oecogri^ tthrUBw by dtpitm ■nntos cdan 
peaaii m niM sad to tow. Miikr AC. Wtiiiukci T. Btoissn K. Amtd Farm 
FaHobM, Kes. ton.. Bathttda. MD. 

Umiied dauexisu to perraii w Kcuruc tuessmeni of ritlu for caicinotaeiu firam 
depleed maiiiffl (DU) caitedded or inhaled paiticulaics: DU-nifc aiea- 

mem is complicated by the dual louciiy of imbedded DU fnfmeiiis. i.e.. chemical «s. 
radiolo(icaJ. Epidemiolofkal studies have indirectly linked eaposure to either non. 
ndioective heavy-meal compounds or radioactive uraaiam to human carcinofcnesis 
and oneotene acdvadon. At a nejlifibie radiaiion dose (< 17S umd), trensformstion of 
human celU to the tamorifcaic phenotype was induced usitif soluble DU-unnyl 
chioide (UO^i). Sitsalicam chaiifes were observed in transfocmnioa rate, saturation 
density, (rowdi rate. tamori|eiiietiy to Wyn and metastatic capability of DU-tranafortned 
cells, (jenctic alterHiciis included onc o pen e activation, e-f.. rat. bcO. tad tumor 
suppressor gene itiuiaiian. e.t. pd3. Similarty. to vt w studies densnstrated eapRssioa 
of rat. pa. mdjm ra muscle tissue obtained from lau with implanted DU pdleo. In 
contrast, tisiucs obtained from rats whh irapUaied tantalum pelleia did not show 
oocofcne expiessioii. Ibeae dtu sugfcit that tani^erm cellular exposuR to uraniam 
could potentiaily be critical to developraent of neoplasuc disease in humans. 
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BloiMfiMra lof CMlnoQMiflsiK Onco9Cfiio sclivsiion by 
urankan ti MNr, A.C, WMIMar, T, McSrid*, S.. Hogan, J., D ^ n ao^ 

and8lii.M.»niiarffB(Bat ni da6iio<eg)’ fl a i aai in inaMu»a; O t rfi a rt a,MPaiiia 
LMM data aaMs 10 ptmitt an aoeiaalt naaaamam of laka tor eafcangat. 
aaia fram daptoiad laanaan (DU) antoaddad aagrnama orMiatod pvticuialia 
OU-dak anawnant la eompke a tad by d» dual mdcky of imbaddad OUkig. 
maraa, Ia, cfiamical radiotagKaL Eprdfmtotogi c al atudiaa tiava 
lnliadaapoaiaawamiarnerwadioa el i>iahaayy-malaleonipoundaor ran i n a m >i 
unriuni to huTfMn csfOinooonMio indcnooQonooctivstiQn. Wo hivo thownioi 
DU-ur^ cNotlda can Banatorm nianan oaia to tha tumoiigtnic pnanofyoa ■ I 
ntgtgtola radiation doaa (0.131 uGy).OUtotiicologyttiidittaraeunanUytiiOa, 
my uaaig a rat medal and tiaauaa ara alao baaig analyzad tor biomaniaaa 

earoaioganaaia, a.g., oneogana aolitralion, p53 aAaratiana. ate. Muacia, Inr, ad 
kidnay tiaauaa. wiach ahowad a ig- to 1000- (old aicraana in urankan lavato ak Ik 
mondta aftar pakat angiantation, alao damen aiiatad abanant artoraaaion ol jaa 
beeanaandeydinOI. Mutation olpS3 and an atcraaaa at pSSeontanlhaaaB 
baan maaaurad. Tlta alta r aiion in onoogana aapnaaion and p53 ia bodt kmaad 
DU-doaa dapandara. in e entra a t. tiaauaa obtaatad tram lala wkh anpititof 
tantalum pallata dto net axtobit aclivatad onoogana aapnaaaion nor any cnangia 
pS3. Tima data auggaat that long tar m oatular aapoaum to daplalad wanaia 
couU potantiaay ba critical to davatopmant ol naoptaaOc diaaaaa in iiumaia. 
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TRANSFORMATION OF HUMAN CELLS BY DEPLETED 
URANIUM-URANYL CHLORIDE: ASSOCIATION WITH 
MUTAGENIC AND CYTOGENETIC EriECTS 
A.C. Miller', T. Whid.ikvr', Juu|u;in Xu', II. Siu*, N. Pago* 'Arrnod 
Forces Radiobitihigy Ke^tMrrh Insiiiiiteand *Mt)lonilar Pharmacology, 
Div. Cancer Trealnienl. NC^I, Nil I, lletluriJa. MD 2l)K89. 


ljniiu>ii ddia exists lu pi-riiii( .ii« .Kxnjrate as-scssment of risks 
for carcinogenesis from Je|>le(eU iir.iiiiuiii (OUIembx-Udcd fragments 
or inhakxi partictilatisi; DU-risk as.sessim*iU is vumplkatud by the dual 
toxicity of imbedded DU fr.tgnieiiLs, i.e.. chemical vs. radiological. 
Epidemiological studies h.ive iitdirectly linked exposure to either non* 
radkacti ve heavy-niel.il comptmnds or radiuictivc uranium to human 
carcinogenesis and onaigcsu* activation. We have shown that DU- 
uranyl chloride ran transform hunun ceils lu the tumori^nie 
phenotype at a negligible radiatuwi dose (24 hr DU-exposure). 
Recently, we examined the clastogenic and mutagenic actions of DU* 
uranyl chloride. IXJ iminetd iiuiialions in both the Siiliiioiiella 
hfitfiiiiiiirittm k'ster strains TA KXI and TA 1IJ2 at concentrations greater 
iivin 5 tiM. In contrast, nickel sulfate did nut induce any mutations in 
these tester slraias. However, Ixilh DU-uranyl chloride and nickel 
sulfate did induce unst'ludukd DNA synthisi.s, a measure of DNA 
repair, in the human cell nwdel. riie cytogenetic toxicity of DU-uranyi 
chloride was also studied. Ihc results demonstrated that DU-uranyl 
chloride was genoltixic lo liunein cells as n'vealcd by increasing 
frenuencies of micronuclei and sister chromatid exchanges. There was 
approximately a 2-kild increase- in micninuclei and sister<hromalid 
exch.inge frcxiiK'iuy in DU-lrealtd tvii.s; in aMitrasI, lead acetate 
treatment caused a slight increase in ink’nmiiek't fomuition but had 
no significant efksi on sistiT chionuilkt excliange freifucncy. These 
data on the geuuioxie .ind iiuitageiiic beliavior of a DU-Compound, 
which concur with our prevksis results demotLslrating the 
transforming capability o( DU-uranyl chloride, cuntiiHic to surest 
that long-term cellular exposure to depleted uranium cuuld potentially 
be critic.ll to devek»piiH-nt of iHMpta.stic dLsc.ise in hutnatvi. 
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AIMS Te<ietcmmeifi>iUeliidisqio«>at<iieoiiiii(iidittieanslev<sttemaiU>y|>eneD!id.e.(.ht|>letalil»iiaa,«a)Ca,fenl»Bi 
ihe aatvutes oTeocoieMS is the ORmogentc pttmms and u laen the me ttoe Noanhen u e melecidar epdaaieleiic 
qpmdueaudyeeraiiefeMiii. METHOn: Twe ippimelie) have bea devdeped in our ttentee; u invcsUiue the inediUen 
between eiico|eiieacdvationiiidillcnaaediiieidaiceefcaiioeTdaeloea;giuntelawdoiendialieii. RodenUwenexpoiedte(«01Ce 
laniM ndiation (25 eCy/wedi/S weeki, teitl doee 200 eOy). Aniinali weie loiaily n i ih a timi i l and Uimet were exanined fee 
eeceieae aetivalia. Secandly, lim a n Bern ledenu implanled with depleled ufinium (PU) pelleu weie Binilarly analyiad for 
eneesoie aetivilien. REStILTS: Ileniltadeineiiaai>edthatienBiudex|>eiuRte(dO)Ca(aimBaiadillieo(2deG)iA«dilt»adtt)er 
B6CF1 mice leaahed in die laivalien rfipe^k eecapeaea aaiociaied wilh OieiiiiiiaiioBrfiienolailic trewth, Kenhem aadyati ef 
anisial tissues demonstrated that n», ^ae. hcP. and Jin were elevated hr both iunt and liver tiames 232 days roUowhiE die tadiatioe 
teginen. b etmttais, lung liiaiies Ben aimtials not exposed is tadiatioe detniaiatiated only a alight elevatioa n ntac e x p i eiii oti. 
Muscte tissues ebiained &ein aoimab in^bnied with PU pellets exhihaied a similar acdvata ef nos and hef2 473 days ate pdlel 
iaplaalsaeii, Funhesii»ie,tlieKwiaadoie-depenlestielaiioiiahip1ielweesdieievdertBse9iessieBineieaaeKdiheBmniicror 
DU pclhis mpianled b kidney tissue. Tiseics fieot animals with tantalum hqilams did net eiMhit atqr signifieant letnatieii hr 
oncogene expressioa coKCLtimoNgi Oscegenes may be eSbetive bioanailicn Ibr low dose ladiatioiMnduced caiein og mc a is . 
KEVWOBOSr oneegoies. bioinaikett. depleted utaniimi, lew dose radiation 
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nUNSFOKMATION Of> HUMAN COXS BY UKANYL CHIOSUOE: GENEHC 
ALtBUTIONS 

A.C MUlci’, T. Whittaker', CX. Woodni^, R.C Bhatt, RM. Centenbog, and S. 5hadc>. 'Arnicd 
RttmBadiabwriogyRaiaaithhatituit and *OnualPhannacol<^ Brandt. Div.Canar Ti a a t i mnt. 
NQ. NIH Beihada. MD 20889. 

.Recent n^rts heve con^nned heavy meut-induecd oellukr tranaformatiOR Iq U«e 
tumo rif enic phenotype. Little data exists however, regarding die cellular h>xk3ty erf s^hie 
uraniinn. One component of uranium toxidty may be a metahinduced transfoimatiMi similar to 
diat obeyed %vith nickel and duomium. immortalized, human osteoblast*Uke cells <H05) were 
expoeed m unnyl chloride a soiubk form of uranhim. Cellular exposure tti a atmmadc 

fioneytoftatie dose of UO|Oi (10 nM) for 21 days, giving a radiation doae of aj^roxiiMfoly ITS 
prad whidi is wett be^ badeground. rasuhed in tnnsformatioii td the nont mno r lg e ni c 
phenotype to the tumorigenie phenotype characterized by altcntkm of moiyrfidogy. induction of 
anchorage independence, and activation or mutation of multiple oncogenes and tumor su^raaor 
pmes. respecti^ly. These data demonstrate that a nontoxk chemicai doee of a aerfuMe uramcan 
compound is capable of promoting human cells to an altered phenotype duincteristic of the 
carcinogenesis cascade and suggest that long-term cellular exposure to uranium could pofontially 
be Ofiti^ to devdopment of ncoplastk disease in humans. 
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Introduction 


Natural uranium (U) consists of three isotopes: *^U 
(99,276^r ). --'^U (0.7 1 ). and (0.0056%). Dur- 

ing the uranium enrichment process two isotopic 
mixtures are produced, "enriched uranium" and "de- 
piefed uranium" (DU) with different relative ratios 
of the three isotopes. Enriched uranium contains a 
higher percentage of the fissionable isotope and 
is used for nuclear reactor fuel and nuclear weapons. 
DU has a lower -'’-'U content. The DU used by the 
U.S. military for kinetic energy penetrators is al- 
loyed with titanium (0.75% by weight) to increase 
its tensile strength and to retard oxidation. Current 


U.S. antitank weapons contain DU penetrators, and 
most of the Abrams tanks are armored with DU. 
During Operation Desert Storm, DU munitions were 
fired by the Army and Air Force. Unfortunately, 
during this conflict, a numt^r of U.S. military per- 
sonnel were wounded by DU fragments (Daxon, 
1993; Daxon and Musk. 1993; GAO Report. 1993). 
Many of these fragments were not removed because 
the surgical procedure would produce excessise tis- 
sue damage. Radiographs of injured soldiers show 
multiple embedded fragments ranging in size from 
! mm to over 5 mm in diameter (see figures I and 



Fig. l. R{isliographoJiheiegofasot<iier\yoimdedb\oDUminitioi\dunngthePfrsimGiiifWar. This wUlicrdbolmil DU fragments 
in (he /i'cr anii knees of horh kgs. 
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Figy 2. (A) Pluitogmph of (ni ocnm/ removed from a soldier *voitnded during the Cuff War, (B) Photograph of a 

la pelUl impionted in a rtit. iCi Phowgrcph of a DU pellel implanted in a rat. 


2a). Indeed, fragments as large as 20 mm in diameter 
have been noted in other patients. Bioassays taken 
over a year after injury indicate that uranium was 
present at levels up to30pg U/1 urine, well in excess 
of natural background (U.S. Army Environmental 
Hygiene Agency Memorandum for Office of the 
Surgeon General, 1994). 

Although the toxicity of embedded DU is unknown, 
numerous studies have addressed the consequences 
of inhalation, ingestion, and parenteral administra- 
tion of other forms of uranium (Diamond. 1989; La 
Touche et al., 1987; Morrow et al., 1982; Ortega el 
ai., 1989a. b; Wrenn et al.. 1989). After uranium is 
absorbed, it circulates in the blood as the uranyl ion, 
forming uranium-carbonate and uranium-albumin 
complexes, .As the uranium-carbonate complex 
passes through the kidney, it is filtered rapidly by the 
glomeruli where to 80% of the absorbed ura- 
nium is e.xcreied in the first 24 hours after acute 
exposure. The uranium that is not excreted is reab- 
sorbed by the proximal tubules where it produces 


significant toxic effects. Uranium also enters the 
bone, where it competes with calcium to form com- 
plexes with phosphate ions, thus becoming part of 
the bone matrix (Cabrini et al.. 1 984; Domingo et al., 
1992; Gugliclmoiti ct al., 1989; Neuman, 1950), 
This bone matrix then serves as both a long- and 
short-term storage site from which uranium is slowly 
released back into circulaiion (Kathren et al.. 1989; 
Wrenn et al., 1985). The liver and muscle are other 
major sites of uranium deposition, with a possible 
long-term storage mechanism in the kidney (Kathren 
et al., 1989; Wrenn et al, 1985). 

Acute morphological and biochemical changes of 
the kidney result from uranium exposure (Diamond. 
1989; Kocher. 1989; Leggett, 1989; Neuman. 1950). 
Changes in the glomerular epithelial architecture 
(Kobayashi et al, 1984) and cellular necrosis in the 
proximal tubules near the cotticomeduilary junction 
of the kidney have been reported in experimental 
animals after acute uranium exposure (Brady et al. 
1989; Haley et al, 1982; Haley, 1982). In addition. 
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Introduction 


polyuria, enzymuria, glucosuria, and increased ex- 
cretion of amino acids have been demonstrated (Dia- 
mond, !9S9; Diamond et al. 1989; Kocher, 1989; 
Zalups et al., 1988). Acute renal failure can indeed 
occur following exposure to high doses of uranium 
(Neuman, 1950; Ubios et al., 1994). Even acute 
environmental stressors such as restricted diets or 
changes in housing conditions have enhanced ura- 
nium toxicity significantly (Andrews and Bates, 
1987; Damon etal.. 1986). 

Few studies have addressed the chronic toxicity of 
uranium, and the results available are conflicting 
(U.S, Department of Health and Human Services, 
1990). Galibin and colleagues (197!) reported se- 
vere renal toxicity in rats that inhaled ammonium 
diuranate { 1 or 8 mg/m^). a slightly soluble uranium 
compound, for !28 days. Urine protein and blood 
non-protein nitrogen were elevated. In the proximal 
tubules, there were sloughed dead cells and abnor- 
mal regenerating cells. Although the total number of 
tubules was reduced and the kidney exhibited an 
increased amount of connective tissue, all the ani- 
mals recovered. In contrast, Leach and colleagues 
( 1970: 1973) found no renal toxicity in rats repeat- 
edly exposed to uranium dioxide dust (5 mg/m^) for 
a period of 12 months nor in dogs or monkeys 
exposed for 5 years. Yet uranium concentrations in 
the kidneys were as high as l.l ng U(g kidney wet 
weight in the rat, 8,3 |ag U/g kidney weight in the 
dog, and 17.0 jig U/g kidney weight in the monkey. 
Uranium concentrations at these levels have been 
reported to cause acute renal toxicity (e.g.. Kaihren 
et al.. 1989). Thus, the chronic effects of uranium 
exposure remain for the most part unresolved (Dia- 
mond. 1989). 


The threshold conceniraiion of kidney uranium lev- 
els in humans that result in kidney chemical toxicity 
is in dispute (Diamond, 1989: Kaihren and Moore, 
1986; Kocher. 1989; Siradling et al.. 1983). While 
the Nuclear Regulatory Commission has set the level 
at 3.0 fig U/g kidney weight for renal damage in 
humans, there is evidence from both human and 
animal reports that this level could be considerably 
lower. For example, chronically exposed uranium 
mil! workers, whose kidney uranium levels probably 
did not exceed 1 )ig U/g kidney weight (Thun et al,. 
1985). showed mild renal dysfunction with in- 
creased urinary excretion of Bj-microglobulin and 
various amino acids. In rats exposed subchronically 
to low doses (cumulative dose: 0.66 or 1.32 mg/kg) 
of uranyl fiuoridc, kidney uranium levels as low as 
0.7 to 1 .4 jig U/g wet weight kidney produced cellu- 
lar and tubular necrosis of the proximal tubule, pro- 
teinuria, and enzymuria (Diamond et al.. 1989). 
These changes in rat renal function, however, were 
temporary, with complete recovery occurring within 
35 days of exposure. These studies are important 
because they indicate that renal injury can occur at 
kidney uranium levels well below the 3.0 pg U/g 
limit. 

Curremly, no research into the direct toxic effects of 
embedded DU has been reported. The toxicity data 
that exist for low-level chronic uranium exposure 
used other routes of administration, and the results 
are contradictory. The uranium levels in humans that 
result in kidney toxicity are in dispute. For these 
various reasons, it is necessary to determine the 
health risks to the soldier resulting from long-term 
exposure to DU fragments. The goal of this pilot 
study was to establish an animal model that could be 
used in future research to investigate the biological 
effects of embedded DU. 
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Methods 


Subjects and Experimental Design 

Subjects were 12 naive Sprague-Dawley male rats 
(8-10 weeks old) obtained from Charles River 
Breeding Laboratories. Raleigh, N.C. On arrival, 
rats were quarantined and screened for diseases and 
were maintained in an AAALAC-«:credited facility 
in accordance with the Guide for the Care and Use 
of Laboratory Animals (NIH Publication No. 86-23). 
Six rats were implanted with eight DU pellets (four 
in each biceps femoris muscle of the lateral thigh), 
and six rats were Implanted with eight tantalum (Ta> 
pellets. Rats were individually housed in plastic 
Micro-Isolator cages with hardwood chips as bed- 
ding; during urine collection, rats were placed in 
metabolic cages. Commercial rodent chow and acid- 
ified water (pH 2.5, using concentrated HCl) were 
provided ad libitum. Rats were on a 12-hour light/ 
dark cycle. 


DU and Ta Pellets 

DU pellets ( 1 mm in diameter x 2 mm in length) were 
obtained from Oak Ridge National Laboratories, 
Oak Ridge, Tenn. (sec figure 2c). The cylindrical 
shape was chosen because it is the geometrical aver- 
age of fragments left in soldiers wounded by conven- 
tional or DU munitions. The size of the pellets was 
based on two considerations. First, the total DU 
implanted was approximately 1% of the total biceps 
femcffis muscle volume and did not seem to cause 
undue discomfort to the animal. Second, the surface 
area of 8 DU pellets of this size should result in 
detectable urinary uranium levels. DU pellets con- 
sisted of 99.25% DU and 0.75% titanium by weight. 
The uranium isotopes in DU were (99.75%), 
(0.25%), and trace amounts of -^U. This is the 
same DU alloy used in U.S. military munitions. 

Ta pellets ( 1 mm in diameter x 2 mm in length) were 
obtained from Alfa Products, Ward Hill, Mass., and 
served as the heavy metal control (see figure 2b). Ta 


was selected because its density is similar to DU 
density, 16.6 g/cm^ forTa versus 18,8 g/cm^ for DU 
(Radiological Health Handbook, 1970). it is rela- 
tively inert in a biological medium (Johansson et al., 
1990), and it is commonly used in human orthopedic 
reconstructive surgery (Hockley et al., 1990). 


Surgical Procedures for Pellet Implantation 

Before implantation surgery, the DU and Ta pellets 
were cleaned by immersion in an industrial deter- 
gent, rinsed in absolute alcohol, sterilized by immer- 
sion in a 50% nitric acid solution for 3 minutes, 
rinsed with sterile water, and then placed in acetone 
to inhibit oxidation. These sterilization procedures 
completely remove the oxide formation from the 
surface of DU metal (Tonry. 1993). and the results 
of an abbreviated sterility test of lOTa pellets using 
either a ihioglycollate medium or soybean-casein 
digest medium detected no microorganisms. 

Rats were administered atropine (0.05 mg/kg i.m.) 
before being anesthetized. Anesthesia was induced 
with ketamine hydrochloride (50 mg/kg) in combi- 
nation with xylazine hydrochloride (10 mg/kg) 
given i.p. in a 0.5-ml bolus, using a 25-gauge needle. 
These injections were administered intraperitone- 
ally to prevent irritating the site of Implantation. The 
surgical sites were then shaved and cleansed with 
Bctadinc. Four pellets were implanted approximate- 
ly 1 5 mm apart in each biceps femoris muscle on the 
lateral side of each thigh. Using a scalpel blade, 
incisions were made through the skin and approxi- 
mately 10 mm deep into the muscle mass. The proxi- 
mal incisions were 1 0 mm distal to the iliac crest and 
were the implantation sites of the first pellets. Pellets 
were secured in place with absorbable sutures 
(Dexon 4-0) to prevent movement. Rats were closely 
monitored following surgery until they were ambu- 
latory. A veterinarian or a veterinary technician ex- 
amined the surgical sites for signs of inflammation, 
infection, and local DU toxicity daily for 2 weeks 
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following surgery and weekly thereafter throughout 
the study. 


Behavioral Measurements 

Locomotor activity and grip strength were assessed 
on days 3 and 5 before surgical implantation and on 
days 1. 3, 7, 14, 28. 60. and 120 after surgery. Loco- 
motor activity was quantified using computeri 2 ed 
Digiscan activity monitors {Omnltech Electronics, 
Columbus, Ohio). Each monitor used an airay of 
infrared photodetectors spaced 2.5 cm apart to deter- 
mine horizontal locomotor activity, which was ex- 
pressed as total distance traveled. Activity was 
monitored for ! h with measurements taken every 5 
min (Landauer et a!., 1988). 

Immediately following locomotor activity testing, 
the strength of both hindlimb and forelimb grips of 
each animal was measured using a grip strength 
apparatus (San Diego Instruments, San Diego. 
Calif.). In this test, the animal was required to grip a 
rectangular wire mesh surface (12x7 cm) with its 
forepaws and was then gently pulled back along a 
platform until its grip was broken. The backward 
motion was continued until the animars hindpaw 
gripped another rectangular wire mesh surface ( 1 2 x 
10 cm), As with the forelimb grip, the animal was 
gently pulled back until the hindlimb grip was bro- 
ken. Readings on three push-pull strain gauges were 
used to record the maximum strain required to break 
both forelimb and hindlimb grips. This behavioral 
test is used in many laboratories to assess muscular 
weakness (Haggerty, 1989; Meyer et al.. 1979). 


Urinary Sampling and CoMection Procedures 

Urine samples were collected following behavioral 
testing on days 1, 3, 7, 14. 28, 60. and 120 after 
surgery and analyzed for uranium levels. Sampling 
al these time points was necessary because signs of 
nephrotoxicity in laboratory animals exposed to low 
doses of uranium are frequently not detected until 3 
to 5 days after exposure and may subside within 7 


days (Diamond, 1989). Urine samples were col- 
lected from rats in individual metabolic cages (23.5 
cm diameter x 12 cm high) where they had continu- 
CMjs access to food and water. Rats were acclimaied 
to the metabolic cages for 5 days before the study 
began because naive rats exposed to these housing 
procedures have shown a stress-induced increase in 
uranium toxicity (Damon et al.. 1986). 

A 24'h urine sample was obtained from each rat, and 
the volume was recorded, in addition, each animal's 
body weight and food and water consumption were 
recorded. Care was taken to prevent contaminating 
the urine with food or feces. After collection, urine 
was filtered to remove any debris and stored in 
plastic containers at 4® C until analyzed. The meta- 
bolic cages were disinfected and decontaminated 
between each animal use. During animal-handling 
periods, oven signs of behavioral toxicity and the 
overall appearance of the rats were recorded. 

Determination of Urinary Uranium Levels 

Urinary uranium levels were determined by alpha 
spcctrometric techniques (Martin Marietta Energy 
Systems, Inc.. Oak Ridge, Tenn.). An aliquot of the 
sample was dissolved in nitric acid (HNOj) and 
hydrogen peroxide (HjO?). The sample was then wet 
ashed, and the urani urn coprecipiiated with calcium 
oxalate. After dissolving the precipitate in HCI> the 
urani um was funher separated by ion exchange chro- 
matography. The uranium was then eluted from the 
column with a solution of dilute HCl to which ti- 
tanous chloride had been added to reduce actinides 
that may have been in an elevated oxidation state. 
The final fraction of the eluaie was treated first with 
ascorbic acid to reduce any iron and then with hy- 
drofluoric acid. The uranium isotopes were next 
coprecipitated on neodymium fluoride. The neo- 
dymium was caught on a 0. 1-p.m filter, which was 
rinsed, dried, and then mounted on a planchet for 
alpha spectrometry. The minimum detectable activi- 
ties (MDA) for uranium in urine using these proce- 
Aires were 1.4 x lO'^pgA for “■‘U and 0.03 pg/l for 
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Results 


Surgical Implantation 

Two rats assigned to the DU group and one rat 
assigned to the Ta group did not survive implanta- 
tion surgery. One of these rats expired during 
surgery, and the other two within 6 h after surgery. 
Necropsies indicated asphyxiation, suggesting 
that the animals received loo much anesthetic. The 
other nine animals were alert and moving in the 
metabolic cages within 2 h after surgery. Figure 3 
is a radiograph of the left rear leg of a rat implanted 
with four DU pellets: the right rear leg was also 
implanted with four DU pellets. The cylindrical 
shape and size of the pellets are similar to DU 
fragments observed in wounded soldiers (figure 
1 ). 


Locomotor Activity and Grip Strength 

The locomotor activity of rats implanted with DU 
pellets was not significantly different from the activ- 
ity of rats implanted with Ta. p >0.05 (figure 4). 


2tX5- 



Fig. 4. Locomotor activity of rats surgically implanted with DU 
pellets expressed as percent ofTa cururoi Vertical bars repre- 
sent the SEM {standard error of the mean). 



Fig. 3. Radiograph of the left rear leg of a rat surgically implanted with four DU pellets ( I mm in diameter x 2 mm in length). 
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time (day) 

Fig. 5. (A) Forelimb grip sireiiglh o/rcis before and afier receiv- 
ing DU or Ta impianrs. Verricaf bars represent rhe SEM. (8) 
HimUimb grip strength of rots before md after receiving DU or 
Tti iniphnts. Verriccii bars represent the SEM. 

Similarly, neither the forelimb nor the hindlimb grip 
strength of the two groups was different, p >0.05 
(figures 5a and 5b). 

Body Wei9hts, Food and Water 
Consumption, and Urinary Output 

The body weights of the rats embedded with DU 
pellets were not different than the body weights of 
rats embedded with Ta. p >0.05 (figure 6), In fact. 



Fig. 6. Body H eights of rats before and after receiving DU or 
Ta impianrs. Veriica! bars represent the SEM. 



tfma (day) 

Fig. 7. Food consumption of rats before and after receiving DU 
or Ta implants. Vertical bars represent the SEM. 

the body weights in both groups remained relatively 
stable for the first week following surgery and, as 
expected, increased throughout the study as ob- 
served in normal rats. 

The food and water consumption for the DU- and 
Ta-implanied rats did not differ, p >0.05 (figures 7 
and 8). There was, however, a trend toward a de- 
crease in water consumption for the Ta group and an 
increase in water consumption for the DU group. 

There was a significant difference in the volume of 
urinary output between the DU and Ta groups. On 
the day of surgery, urine output for the Ta group 
decreased but did not change for the DU group, p 



Fig. 8. Water consumpHon of rats before and after receiving DU 
or Ta implants. Vertical bars represent the S£M. 



320 


R— uitt 



time (day) 


Fig. 9. Vrinary output of rats btr/ore and after receiving DU or 
Ta implants. Vertical bars represent the SEM, 

<0.05 (figure 9). This decrease in the urinary output 
for the Ta group, however, was temporary and re- 
turned to baseline levels by day 3 after surgery. 



lima postsurgery (day) 

Fig. to. Time course of uranium levels detected in the urine of 
rats implanted with either DU or Ta. Uranium concentration 
detected in the Ta group is at background levels. Vertical bars for 
the DU group (N » 4 } represent the SEM. Urine for the Ta-im- 
planted animals was pooled for uranium analyses. 

range ~ 14.21 to 56.99 ^g U/1). By day 7 following 
surgery, uranium levels had increased nearly four- 
fold(mean= 1 1 1.86±41.05.range = S6.38to233.91 
|ig U/1) and remained elevated at day 120 (mean =: 
204.56 ± 99.73. range = 35.0 1 to 458.53 pg U/1). 


Urinaiy Uranium Levels 

Figure 10 illustrates nnean uranium levels in the urine 
of DU-implamed animals and the pooled value of the 
uranium analysis for Ta-implanted animals after Im- 
plantation surgery. Figure 1 1 provides (he individual 
urinary uranium levels of the four DU-implanted 
rats. As expected, only background levels of ura- 
nium were detected in the Ta control group. In con- 
trast. significant levels of uranium were detected with- 
in 24 h of DU implantation (mean = 28.69 ± 10.00. 



Fig. II. Individual time courses of uranium levels detected in 
the urine of each rut implanted with DU. Data on Ta time courses 
are the same as in figure 10. 



321 


Discussion 


The purpose of this study was to develop an ^imal 
model that could be used in future research to deter- 
mine the health risks associated with DU fragment 
injuries. It was especially impoftant to establish pro- 
cedures in which DU exposure would produce uri- 
nary uranium levels comparable to those observed 
in soldiers wounded by DU munitions during the 
Persian Gulf War. Measured by these criteria, this 
initial study was successful. The average urinary 
uranium level in the rat 24 h after DU implaiuation 
was 28.69 pg U/1. This value is very close to the 
urinary level of 30 p-g U/1 reponed for soldiers 
wounded during the Persian Gulf War and assayed 
1 year after injury. Unfortunately, no bioassays were 
taken of any of the soldiers within the first year after 
DU injury so no direct time course comparisons can 
be made. 

It should be emphasized that the urinary uranium 
levels in the rat did not reach asymptote until day 7 
following DU implantation surgery and remained 
elevated throughout the study (figure 10). Although 
the data are preliminary, this finding has clinical 
significance because it indicates that soldiers with 
suspected DU fragment wounds should be moni- 
tored for uranium exposure for at least the first week 
after injury and perhaps even longer. Certainly a 
complete pharmacokinetic study should be conduct- 
ed to definitively address this patient-monitoring 
issue (Daxon, 1993). 

Although numerous studies have assessed the toxic 
effects of other forms of uranium exposure (Dia- 
mond, 1989. and Kocher, 1989.forthe latest reviews 
of the literature), this is the first study that assessed 
the effects of intramuscularly embedded DU. The rat 
proved to be an excellent animal model for this 


purpose. It tolerated the surgical procedures for pel- 
let implantation relatively well, as measured by both 
locomotor activity and grip strength (figures 4 and 
5), both indices of quality of life for humans. Further, 
the lateral thigh muscle of the adult rat is large 
enough to implant at least four pellets (1,0 mm 
diameter x 2 mm length) into each leg (figure 3), with 
the possibility of as many as ten pellets. Moreover, 
the rat’s lifespan of more than 18 months enables it 
to be used in chronic toxicity studies (Brady et al., 
1989; Lang and While, 1994; Lumley et al, 1992; 
Lumley and Walker, 1986; Monro, 1993; Nohynek 
et al, 1993; Rao et al, 1990) 

In conclusion, this study was successful in develop- 
ing a rodent model that c^ be used to evaluate the 
biological effects of intramuscularly embedded DU 
fragments. However, the potential short-term and 
long-term health risks associated with DU exposure 
remain to be investigated. Certainly the behavioral, 
physiological, biochemical and histological conse- 
quences of embedded DU are research areas of im- 
mediate concern. Equally important is identification 
of the health risks to the fetus exposed in utero to 
DU from fragments embedded in the mother before 
pregnancy (Angleton et al. 1988; Bosque et al, 
1993; Domingo et al, 1988a. b, c; Paiemain et al, 
1989). This latter research area is especially signifi- 
cant considering that the placenta does not prevent 
cross-piacemal transfer of uranium (Durbin and 
Wrenn, 1976; Sikov and Mahlum, 1968). Moreover, 
fetal toxicity often occurs in the absence of maternal 
toxicity (c.g.. Price et al, 1985). Regardless of the 
research strategy adopted, a coordinated interdisci- 
plinary health hazard assessment is required to iden- 
tify the potential medical risks that DU poses to our 
soldiers wounded by this unconventional munition. 
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MEMORANDUM FOR DIRECTOR, PROFESSIONAL SERVICES, OFFICE OF THE 
SURGEON GENERAL (SGPS-PSP) 


SUBJECT: Research Request; Health Effects of Depleted Uranium Imbedded in Tissue 


Reference; Brigadier General Ronald R. Blanck (SGPS-PSP) lener of 26 February 1992 


In response to your letter of 26 February 1992, subject as above, AFRKI has conducted a 
detailed review of the pertinent scientific literature regarding the health effects of depleted 
uranium (DU) fragments which are imbedded in tissue. In aihUtiOD, we have consulted with a 
wide range of scientists with expenise in this area. A summary of our findings is attached. 

It is clear from our analysis that there are several areas in which there is little or no 
scientific data which would enable more definitive risk assessments to be made. 

Nevertheless, in order to meet your operational requirements, attachment (I) addresses each of 
the issues raised in your letter. To address areas in which there remains substantial scientific 
uncertainly, attachment (1) also identifies specific research needs. 

Based on available data, in almost all cases, we recommend that standard medical criteria 
should be used to determine the advisability of the removal of imbedded DU fragments 
without regard to the radiological characteristics of the fragment. More specific guidance is 
provided in attachment ( 1 ). 

Point of contact is Lieutenant Colonel Eric G. Daxon. Chief, Operational Dosimetry 
Division, Radiation Biophysics Depanmeni, 301-295-2299. 


Attachment; 
as Slated 


ROBERT U BUMGARNER ) 

rnntaSti MP IICW 


Captain. MC. USN 
DiiectOf 
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Assessment of the Risks 
From Imbedded Depleted Uranium Fragments 


1. General 

a. Authority 

Letter, Office of The Army Surgeon General, (SGPS-PSP), Subject: Research 
Request; Health Effects of Depleted Uranium Imbedded in Tissue, 26 February 1992. 

b. Mission 

Assess the health risks associated with implanted DU fragments in the body to 
provide medical guidance for current and future patients with these fragments, and 
provide recommendations for future research. 


2. Background 

The primary conclusion of the review of the uranium literature’ ’® and discussions with 
others’''^® in the field is that this situation is radiologically and toxicologically unique. The 
health risks of allowing depleted uranium (DU) fragments or any other radioactive heavy 
metal to remain imbedded in an organ have not been studied. The uranium literature 
reviewed is focused on inhaled or ingested uranium compounds. There is only one 
reported instance of a DU fragment accidentally injected subcutaneously in a patient. 
This case, as reported by Cole,”*' provides little information for long-term effects 
because the fragment was surgically removed after 8 months.”*' 


3. Chemical Toxicity 

The toxicological effects of uranium are well known. The target organ for uranium heavy 
metal toxicity is the kidney. The literature concerning the acute effects of uranium heavy- 
metal poisoning on the kidney is extensive and is summarized in recent articles by 
Leggett'*, Diamond'* and Kocher,'* While the generally accepted threshold level for 
kidney toxicity is from 1-3 pg of uranium per gram of kidney mass,"*'* there is 
considerable discussion in recent literature concerning this limit,'* ’* '* 
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A review of uranium toxicology conducted by USAEHA" concluded that, while there was 
substantial toxicologic data for inhaled and ingested uranium compounds, there was little 
or no data for the metabolic behavior of implanted DU fragments. Key uncertainties 
include organ specific solubilities: organ specific retention functions; the metabolic impact 
of a source term other than the lung or Gl tract; the potential for chronic kidney toxicity: 
the impact of fibrotic encapsulation, if it occurs; and the chemical form of the imbedded 
fragment. 

The potential for wound contamination (the injection of small sub-millimeter fragments) 
and for spallation of small fragments from large fragments Introduces two additional 
dispersal mechanisms - macrophage transport and the physical movement of intact 
particles by die blood stream. The impact of both is an increase in the rate at which 
uranium Is deposited in the kidney and other organs. De Rey et al.‘ found insoluble UO, 
particles in the kidney 6 to 48 hours after injection of 4 to 40 micrometer diameter UO, 
micro-spheres into the subcutaneous tissue of the dorsal skin of female rats. This is 
significantly quicker than predicted by standard metabolic transfer models for insoluble 
compounds of uranium. 

These limitations and uncertainties preclude a definitive assessment of the toxicologic 
risks of allowing DU fragments to remain in the body for extended periods of time. 


4. Radiological Effects 

The literature is extensive concerning the deterministic and stochastic effects of acute and 
chronic exposure to inhaled and ingested uranium compounds.'^*'" The lack of data for 
imbedded uranium fragments precluded a direct determination of the potential long-term 
radiological effects of these fragments. An estimate of the potential effects was obtained 
by reviewing the literature available for plutonium, Thorotrast, and hot-particles. 

The plutonium (Pu) literature’*^ reviewed also focused on inhalation and ingestion, but 
there were several studies that dealt with injected plutonium compounds. 
Lushbaugh'”* and Langham et al.** summarize the findings of studies of eight patients 
with injected plutonium. Lagerquist et al.‘’ and Carbaugh et al." discuss patients with 
plutonium contamination of puncture wounds. While these studies are somewhat useful, 
their usefulness is limited because the exposure duration was relatively short (the longest 
was S-8 years), the particle sizes were small, and in each case the wounds were 
debrided to removed the injected plutonium. For both the animal and human studies, the 
plutonium injected was in the form of the fine particulates expected from injection wounds 
caused by contaminated, sharp tods. 
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The Thorotrast literature is extensive’ ’*'”'** and important because of ttie radiological 
similarities with the situation under study. Thorotrast is a colloidal suspension of thorium 
dioxide (ThOj) that was used as an intravenously-injected contrast agent tor radiographic 
imaging from the late 1920’s until the late 1950’s when its long-term radiologic health 
effects became apparent.**** The Thorotrast literature provides the most definitive 
evidence that both clinically-significant deterministic and stochastic effects are possible 
from long-term irradiation of low dose-rate a and g emitting radionuclides. 

However, the differences in particle size and chemical properties between Thorotrast and 
DU are significant enough to preclude a direct application of the data. The ThOj particles 
in Thorotrast were small enough (nanometers in size) to be engulfed by both the mobile 
and fixed macrophages in the reticuloendothelial (RE) system which led to a time 
dependent, selective concentration in the liver and spleen. This time dependence makes 
dose-dependent extrapolations from Thorotrast data to a DU fragment difficult. In 
addition, the selective retention by the RE system limited the exposure to the organs in 
this system. 

Although directed specifically at the radiation effects on the skin of a highly radioactive, 
beta-emitting particle, the hot-particle research literature*”* provides valuable information 
concerning the differences between the highly nonuniform irradiation that results from an 
imbedded fragment and the results of the uniform organ irradiation upon which 
assessments of radiation risk are based. Specifically, the hot particle research sheds light 
on the relationship between the fraction of an organ system irradiated and the dose 
required to produce both deterministic and stochastic effects. The primary conclusion of 
this work is that the radiation risk of both endpoints is dependent upon dose and the 
number of cells irradiated. 

Based upon this review, the following radiobiological effects are possible from imbedded 
DU fragments. 

a. Granuloma Production 

Cole’s**'** experience and Lushbaugh’s’***** work indicate that granuloma 
production in the muscle and fatty tissue will probably occur and will occur in all other 
tissue types that elicit similar cellular responses to foreign bodies. It is still questionable 
whether this encapsulation is permanent or will undergo the degradation-regeneration 
cycle suggested by Uushbaugh for the plutonium cases he studied. 

The data to date are insufficient to allow a determination of whether Thorotrastoma-like 
growths are possible. A Thorotrastoma is a large growth that appears at the sites of 
extravascular Thorotrast with a latent period of from 5-35 years postlnjection.'*****'**'** 
These granulomas grow to large sizes: in a few cases, clinically significant blood vessels 
and/or nerves were enveloped, resulting in fatal conditions.** While a strictly chemical 
causation cannot be dismissed, there is sufficient evidence to suggest a radiogenic 
mechanism. 
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b. Local Tissue Necrosis 

The results of the Thorotrast, iung inhalation studies, and animal studies showed 
that local tissue necrosis followed by fibrosis was possible from the long-term irradiation 
of tissues by a low dose-rate, a and P emitting radionuclide. 

Dose estimates made at AFRRI based upon published data'’ indicated that the 
probability of deterministic effects at distances greater than 1 -3 mm from the surface of 
any fragment is negligibly small. Depth-dose calculations indicated that at the distances 
from the surface of all particle sizes studied (1-4 mm in diameter) the dose-rates were 
iess than the repopulation dose-rate for non-proliferative cells provided by the ICRP“’ (1-5 
mGy/d). The assumption in this analysis is that at distances greater than this, 
deterministic effects will not occur because cell repopulation will compensate for celt 
death for most tissue types. The most notable exception to this assumption is mature 
neural tissue, the neurons of which do not usually have a proliferative potential. 

The clinical signilicance of necrosis at distances closer to the fragment is dependent upon 
the location of the fragment and the body’s response to the fragment. Lushbaugh,” in 
his analysis of cases of injected plutonium, found that '.. .metallic plutonium implanted in 
the skin in minute amounts elicits a foreign-body reaction of the granulomatous type, 
which after subsiding in cellular activity becomes fibromatous." As time progressed, the 
collagen in the vicinity of the fragment liquified. 

Lushbaugh speculated that the "pointed" nature of the granulomas he found and the fact 
that the granulomas became more superficial, suggested that the altered collagen might 
induce a cycle of inflammatory reaction followed by a reorganization and re-liquefaction 
of the collagen. 


c. Whole-Organ Deterministic Effects 

The potential for multiple fragments in a single organ led to the examination of the 
potential for whole-organ deterministic effects. A whole-organ detemninistic effect is 
defined as one in which there is a clinically significant compromise of organ function due 
to the ionizing radiations emitted by one or more DU fragments. 

The appearance of whole-organ deterministic effects from acute, high dose rate exposure 
is well documented. Mettler and Moseiy,'* Conklin and Walker, '®and ICRP 41“ provide 
excellent summaries with extensive bibliographies for whole-organ deterministic effects 
based primarily on examination of the Japanese atomic bomb survivors, radiation accident 
victims, and radiation therapy patients. Direct extrapolation from high dose rate, acute 
exposure to low dose rate protracted exposure is difficult because of the doss rate 
dependence of the threshold dose required to produce a deterministic effect.^ 
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The results of inhalation studies with uranium and plutonium summarized in ICRP 31“ 
and in other references® ' show that whole organ deterministic effects are possible 
from inhaled particulates. The Thorotrast studies' "'''®^ provide the clearest evidence that 
deterministic effects are possible from protracted exposures to low dose rate internal 
alpha emitting isotopes. These studies showed that both fibrosis of the spleen and 
cirrhosis of the liver could be related to the radiation emitted by the thorium dioxide 
(ThOj) in the Thorotrast, The latent period for the onset of clinically significant liver 
cirrhosis was on the order of 20 years after Thorotrast administration.” The latent period 
for significant spleen fibrosis was not reported but is assumed to be comparable. 

A dose calculation, made using similar methodology as described above, showed that the 
risk of whole-organ stochastic effects do not become significant until the fragment density 
in the organ exceeds one fragment per cm® of organ volume for the fragment sizes 
considered (1-4 mm diameter). At particle densities greater than this, the average dose 
rate in the organ will exceed the repopulation dose rate tor non-proliferative cells. 


d. Stochastic Effects 

The standard ICRP stochastic-risk-estimation methodology" is directly applicable 
for systemic DU but can be used only with caution when assessing the risks of imbedded 
DU fragments. There are several unknowns that could cause this and similar procedures 
to either overestimate or underestimate the stochastic risks. Included are these specifics: 

(1) The hot-particle research indicates that the risk from an imbedded 
fragment could be significantly less because fewer celts are irradiated. ICRP 
methodology assumes that the dose is uniformly distributed over all of the cells in the 
organ while a DU fragment will irradiate only the cells within a finite range of the 
fragment. 


(2) The Thorotrast experience showed evidence that the constant irradiation 
of the same cell population could increase the risk by adding necrosis-regeneration as an 
additional cancer induction mechanism. This mechanism is not considered in the ICRP 
models or cancer risk estimates. 

An estimate of the stochastic risk posed by an implanted, insoluble fragment was made 
by calculating the effective dose equivalent (Hg) for a range of fragments (1-4 mm) for 
each organ listed in ICRP 60.®’ The actual organ weights were used to calculate the 
dose as were the actual weighting factors (w^). The caicuiation was performed assuming 
that alpha dose could be ignored because the energy of these particles will be expended 
producing lethal damage to the cells adjacent to the fragment and thus contribute nothing 
to the stochastic risk. 
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For the largest fragment size evaluated (4 nm), the highest is in the tttyroid because 
of its relatively small mass. In this case, is 1 mSv^ (100 mRetmV)- Using current ri^ 
estimates,” these values represent an increase in litotime risk of fatal cancer of 0.3%. 
The value for other organs will be substantially lower because of their larger masses. 

At this point in the discussion, it is important to recognize that this risk estimate is based 
upon a single, insoluble fragment imbedded in an organ and does not include the risk 
from systemic DU. 


S. Conclusions 

a. Chronic kidney toxicity is a potentially clinically significant health effect from 
imbedded DU fragments. While the toxicology of uranium in the kidney is well known, 
little is known about the toxico-kinetic behavior of imbedded uranium. This information 
is required to make definitive estimates of both the toxicological and radiological risk. 

b. Based upon the literature reviewed, the potential exists for both stochastic and 
deterministic radiation effects from the long-term exposure to imbedded DU fragments. 


(1) The most clinically significant, radiogenic effect is the potential for a 
Thorotrastoma-like growth to form at the site of single or multiple imbedded-fragments. 
The risk, if any, of this growth formation cannot be estimated. It is still uncertain whether 
this is a radiation effect or an effect due to the chemical nature of the Thorotrast colloid. 

(2) The risks of fragments near neural tissues should be carefully assessed 
because of the nonproliferative nature of these cells. 

(3) The potential does exist for whole-organ deterministic effects but only 
for organs with a large number of imbedded fragments. The point at whi^ this effect is 
likely to occur requires a detailed estimate of the dose to the organ from all sources of 
DU. First order, dose estimates indicate that particle densities greater than one fragment 
per cm’ of organ volume are required as long as the fragments are insoluble and there 
are no other sources of DU in the body. Fragment sizes considered in this calculation 
range in diameter from 1-4 mm. 

(4) Using the best risk estimation procedures available, the estimated 
increased lifetime risk of fatal cancer from a single, insoluble, DU fragment in any organ 
is at most 0.3%. Scaling this risk for multiple fragments or fragments with systemic DU 
IS difficult and should be done on a case-by-oase basis after assessing the total DU 
content in the patient. 
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c. The toxicological and radiological unknowns are significant enough to warrant 
both follow-up of current patients and research to more clearly define the long-term risks 
associated with these fragments. This is especially important in light of the latent periods 
noted for both deterministic and stochastic radiogenic effects. 


6. Clinical Recommendations 

a. The primary clinical recommendation is to continue to use standard medical 
criteria for fragment removal. Include consideration of the potential impact of a 
granuloma or a Thorotrastoma-like growth as a part of the decision making process for 
fragment removal as well as the potential for tissue necrosis for fragments lodged in or 
within 1-3 mm of neural tissue. 

b. Determine the total amount of DU in the patient and continue to monitor 
patients with confirmed DU fragments for signs of kidney toxicity and any of the 
radiological endpoints discussed. Monitoring is required primarily because of the 
toxicological but also because of the radiological uncertainties. 

c. If fragments are excised based upon accepted clinical criteria, save the 
fragment and surrounding tissue for further analysis. 


7. Research Recommendations 
a. Epidemiology 

Establish a registry that will allow for the efficient acquisition, cataloging, and 
analysis of the results of patient monitoring. This effort should include 

( 1 ) periodic examinations to watch for and catalogue signs of chronic kidney 
toxicity, granuloma induction, and cancer; 

(2) periodic bioassay and whole-body counting to determine the metabolic 
behavior of the internalized DU and to provide information concerning the solubility of the 
DU; and 


(3) a program for tissue analysis if fragments are subsequently removed for 
medical reasons. 
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b. Animal Model Experimentation 

The phfnaiy objective of animal model experimentation s to allow a detailed 
observation and study of the pathology of these fragments under controlled conditions. 
The specific objectives of this experimentation should include the following steps: 

(1) Accurately assess the toxico-kinetic properties of the various chemical 
forms of DU that could be imbedded in patients. 

(2) Investigate whether there are DU specific cancer induction mechanisms 
similar those obsenred in Thorotrast-specific liver cancers. 

(3) Determine whether the radiogenic deterministic effects noted above 
occur and, if they do, at M^at fragment densities and latent periods. 

(4) Assess the impact of long-temn, low-dose-rate irradiation of specific 
tissues such as those of the nervous system. 

(5) Determine the potential for chronic n^rotoxicity as a function of organ 
in which the DU is implanted 

(6) Conduct pathological studies of the tissue surrounding the fragment. 


e. Dosimetry 

Perform definitive absorbed dose calculations using advanced techniques to 
determine the significance of particle size and shape. 
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The research requirements of this protocol will be approved by the appropriate DoD or VA 
Institutional Review Board ter the Protection of Human Subjects. 
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Preface 


The Army’s Office of The Surgeon General (OTSG) initiated this effort to care for Desert 
Storm veterans with imbedded depleted uranium (DU) shrapnel. In February 1 992, OTSG 
requested that the Armed Forces Radiobiology Research Institute (AFRRI) conduct a 
review of the potential health hazards (radiological and toxicological) of allowing DU 
shrapnel to remain imbedded throughout the lifetime of the soldier. Specifically, OTSG 
wanted to know if there was any reason to change the current surgical practice for 
fragment removal. No compelling evidence was found in the literature review^ to change 
current surgical criteria for fragment removal. There were, however, significant 
uncertainties about the impact of DU fragments on the health of these patients that 
warranted long-term follow-up. 

OTSG concurred with this finding and initiated action to implement this follow-up in the 
Army. The Department of Veterans Affairs (DVA) agreed to perform the foHow-up for 
personnel discharged from the service. Both the DVA and OTSG requested AFRRI s 
assistance in drafting the protocol to be used in the follow-up effort. 

A group of DoD physicians and scientists met at AFRRI to draft the protocol. At a 
subsequent meeting on 10 September 1992, a panel of experts reviewed and revised the 
draft protocol; representatives of the DVA and OTSG also attended this meeting. The 
protocol was once again reviewed and approved by the panel of experts. 
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Protocol for Monitoring Gulf War Veterans 
With Imbedded Depleted Uranium Fragments 


1. Objectives 

This protocol will implement two separate but complementary efforts. The first Is the 
clinical follow-up of Desert Storm patients with known or suspected imbedded depleted 
uranium (DU) fragments, DU contaminated wounds or significant amounts of inhaled 
DU. The second is the conduct of research into the toxicological and radiological 
effects of this unique exposure modality. Specifically, this protocol will provide the 
following; 

a. Early detection of abnormalities related to the presence of DU so that 
prompt, efficacious treatment is effected if required. The study will also provide the 
scientific data required to fairly settle claims for compensation. 

b. Treatment recommendations that will provide a firm clinical basis for 
fragment removal decisions and for decisions concerning the need tor efforts to 
reduce the uranium in the body. 

c. Quantification and documentation of the toxicological (heavy metal toxicity) 
and radiological (cancer and tissue necrosis) risks of imbedded uranium fragments by 

(1) measuring and documenting uranium levels in each soldier using in vivo 
and in vitro measurement techniques, 

(2) determining the parameters and models needed to translate uranium 
levels in the body into estimates of the increased cancer risk from this exposure, 

(3) comparing the clinical course of the body's response to the DU fragments 
with that for other non-DU fragments to determine whether clinically significant 
differences exist due to either the chemical or radiological properties of depleted 
uranium, and 

(4) determining the risk of chronic kidney toxicity due to the long-term 
chronic exposure to elevated levels of uranium. 
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2. Approach 

The comparison of the clinical course of OU fragments with non-OU fragments will be 
made using a prospective study approach. The data from patients with internalized 
DU (the exposed population) will be compared to that from two unexposed 
populations: patients with fragments that are not DU and soldiers who were not 
wounded and not exposed to DU. 


a. Exposed Population 

Each crew member of the attacked vehicles is a candidate for inclusion in the 
exposed group. An initial check has revealed that there are approximately 22 soldiers 
whose records indicate that they have imbedded fragments that might be DU. There 
are an additional 13 soldiers who were wounded and hospitalized but were not 
specifically identified as having shrapnel. The remaining crew members (besides the 
35 already discussed) were either not wounded during the incident or had minor 
wounds that were treated in the field. The latter two sets of soldiers might have 
inhaled uranium or experienced DU contamination of wounds or minor fragmentation 
wounds that were either not noticed or did not require extensive treatment. 

The small size of the exposed population limits the study's ability to detect differences 
to only those effects where the differences between DU and non-OU imbedded 
fragments are large. For example, it is highly unlikely that definitive conclusions 
concerning cancer induction will be obtainable from the study. However, this approach 
will allow a direct comparison of differences that may exist in deterministic effects. 
Examples of such effects include differences in the body's propensity to encapsulate a 
DU fragment, the onset of local or whole-organ tissue necrosis, thorotrastoma-like 
growth induction, or the onset of chronic kidney toxicity. In addition, following a 
nonexposed group will provide information concerning nominal values for each 
metabolic value studied in protocol (e.g., normal concentrations of uranium in the body 
and body fluids as well as kidney function variations with age). 

There are two criteria for including a soldier in the exposed group. First, the soldier 
must have been in or on the vehicle when the vehicle was struck by DU munitions. 
Second, the soldier must have internalized DU at levels that are high enough to cause 
the uranium in the urine either to exceed background levels of uranium excretion by a 
factor of four or to be detected by whole-body or partial-body counting. Uranium in 
urine measurements from the control group will establish the background levels for 
these two measurements. The exposed group has two subgroups. 
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(1) The first consists of those soidiers with internalized DU not from imbedded 
fragments. This group wiii consist of personnel who have DU from inhalation or 
through wound contamination. The data from this group wili be used in both the 
metaboiic modeliing and chronic kidney toxicity studies. 

(2) The second consists of soidiers with imbedded DU fragments. The data 
from this group wiii be used to compare the ciinical course of DU fragments with 
non-DU shrapnel as well as to provide information for the metabolic modelling and 
kidney toxicity studies. 

Determining the presence of DU shrapnel is not as straightforward as verification of 
the presence of internalized DU. The analysis is complicated because the penetration 
of an armored vehicle by a DU penetrator generates DU fragments, non-DU 
fragments, and fragments that are a mixture of DU and the other components of the 
vehicle. In addition, the size of these fragments will vary dramatically. In the two 
cases that have been studied so far, the fragment sizes ranged from just at the 
resolution limit of film radiography (approximately 0.5 mm) to 15 mm in diameter. Until 
more experience is gained, a patient Is assumed to have DU shrapnel if shrapnel is 
detected radiographically and internalized DU is detected. 


b. Special Study Group 

A subset of the exposed group will be selected for inclusion in the special study 
group. This group will receive the more intensive testing required to determine 
uranium metabolism accurately, identify early signs of toxicity, monitor fragment 
dissolution rates, and determine how the uranium is partitioned in the body as a 
function of time. Evaluation of these variables will provide the information required to 
construct the metabolic models needed to assess the risks associated with 
internalized DU. 

Criteria for selection include the presence of DU fragments in the body, uranium in 
urine levels that exceed 14 pg/d (10 ng/l*) and the soldier's availability for the 
intensive monitoring envisioned. Recognizing that participation in the special study 
group will require a significant commitment, soldiers will be selected who are highly 
motivated to participate and are located near testing facilities. 


“Alt conversions were calculated based on an assumed urinary excretion rate of 1.4 I/d. 


3 



364 


c. Nonexposed Groups 

The data from the exposed population will be compared with that from two 
unexposed populations, which will serve as control groups for the study. The first 
control group, patients with non-DU fragments, is needed to determine whether the 
body's response to DU fragments differs from the body’s foreign body normal 
response to shrapnel. The second group, imwounded and nonexposed, is needed to 
compare normal changes In kidney function with changes that might be due to the 
presence of uranium. The need for the second control group is based upon the 
assumption that non-DU fragments might cause changes in the parameters being 
measured. 

Members of the non-DU fragment control population (the first control population) will 
be selected from veterans wounded in incidents not involving DU muniWons. This will 
eliminate the possiWIity of a control group member having a small undetected DU 
fragment. Members of the unwounded and nonexposed control group will be 
selected from any unwounded population that does not meet the criteria for inclusion 
in the exposed population. In each case, groups will be appropriately matched (age, 
sex, smoking habits, similar Desert Storm experiences, etc.) with the exposed 
population. 


d. Study Duration 

At this point, it is difficult to determine the study duration, but the tong latent 
periods for some effects' require that the study last at least 5 years. The study could 
extend for the lifetime of the members of the study groups. 


3. Program Management 

The program management group will supervise the initiation and conduct of the 
measurements, analysis, and documentation required by this project. The group will 
exercise oversight of each phase of the study and will control its overall direction. The 
group will consist of four representatives, at most, from the Department of Veterans 
Affairs, the Department of the Army and/or the Armed Forces Radiobiology Research 
Institute (AFRRl). The group has the following responsibilities: 

a. Fiscal Management 

The group will establish yearly budgetary requirements and maintain the 
records required to track the expenditure of funds during the fiscid year. 
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b. Patient Management 

The group will identify the patients in each study group and establish 
mechanisms for patient tracking. 

c. Data Gathering 

The group will serve as the central repository for the data gathered in all 
phases of this study, including selecting the laboratories that will perform the required 
tests and developing and supervising the quality assurance program for these 
laboratories. 

d. Data Analysis 

The results of each required test will be submitted to this group for analysis and 
study. This group wiil be responsible for calculating and documenting dose estimates 
for each patient as well as determining if clinically significant changes had occurred. 

e. Protocol Changes 

The group will direct any changes required to meet the objectives of this study. 

f. Treatment Recommendations 

The group will be responsible for evaluating the data received to determine if an 
alteration in treatment is required and will make its recommendations to the attending 
physician. 

g. Research Recommendations 

The group will make recommendations for further research based upon their 
findings as appropriate. 

h. Subject Matter Experts 

To ensure the availability of the expertise required for this effort, the program 
management group will be augmented by a panel of subject matter experts. This 
panel will consist of physicians and scientists with expertise in radiation injury, 
epidemiology, health physics, uranium toxicology, and the laboratory procedures 
required by this protocol. 
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4. Patient Briefing 

This briefing will be in sufficient detail to meet the requirements for informed-consent 
for participation in a human research project. Since long-term patient participation is 
key to the success of this study, it is recommended that this briefing be given by 
someone who will be with the project for an extended period of time and who has 
experience with this type of long-term study. This briefing will include a discussion of 

a. the scope of the program and how the data will be used; 

b. the tests and the frequency of testing, along with the risks entailed with 
participation and nonparticipation in the program; 

c. the benefits and requirements of participation in the U.S. Uranium Registry; 

d. procedures to follow for fragment removal. Standard medical guidelines 
should be used for decisions concerning fragment removal.’ Once the removal 
decision is made, surgeons should use the procedures listed in paragraph 6.d. below 
for the removal of DU and non-DU fragments. 


5. Protocol Test Requirements 
a. Tests Required 

(1) Table 1 outlines the required tests and test frequencies for each of the 
study populations. The specifics for each of the tests are explained in paragraph 6. 

(2) The increased frequency of testing for soldiers with uranium 
concentrations in their urine at levels greater than 14 pg/d (10 pg/l) of urine (see 
Table 2) is based on the clinical need to monitor for signs of long-term kidney toxicity. 


b. Modifications of the Test Protocol 

(1) The program management group (see paragraph 3) will make 
modifications to the protocol as a whole or for an individual patient based upon its 
analysis of the results received. This re-evaluation should take place at least annually. 

(2) The presence of symptoms in a patient (e.g., indications of toxicity, 
unusual growths, or other abnormalities) will trigger an immediate re-evaluation of the 
required tests and their frequency, and the need for medical/surgical intervention. 
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Ttbit 1. Recommended Tests and Test Frequencies. 


TEST 

Exposed Population 

Urinary Excretion 
<14 ug/d »14 

Special Study 
Group 

Control 

Groups 

Uranium in Urine 

Anmiaity 

Tables 

Twice W^kly 


Urine Chemistry 


Tables 

Tables 

A/tnuaffy 

Uranium In Feces' 



As Needed 

As Needed 

Tissue Analysis^ 

As Nee<^ 

As ffeedea 

As Needed 

As Nee^d 

Whale Body and 
Regional Counting* 



Biennially 

Initially 

Uranium in the Skeleton 



AnnuaSy 

Annu^ 

Uranium m Blood 



Ouarterly 

Annually 

Blood Chemistry 

Annually 

Tables 

Tables 

Annually 

Ctimcai Svakiation 

Annually 


Ouarterly 

Artnu^ 

Diagnostic imaging' 

Annually 

Annually 

Annually 

Armuaily 


‘Fecal sampiBS wiH be pertomeiS whenever inrtaiahen exposure is suspected. Control group ^cat analysis wiff be 
used te prowde estunates of rwnw uranium levels m feces 

* Tesue analysis mH Pe performed an tissue samples taken as a result of a fragment remevat procedure Ipr boPi DU 
and non-OU IragmentS. 

^i^epeai after fragment removal or as reouired by the program managemant gmup. 

'Radiograons are only reouired for personnel min imbedded fragments. This is not required for exposed or control 
group patients who do not nave fragments 


6. Test Specifications 

This section describes the purpose and specifications for each of the tests required in 
the protocol. The specifications are designed to provide minimum test standards 
required to meet the objectives of the protocol. Selection of the laboratories where 
these tests are done will be made by the program management group based upon the 
guidance in this section and an assessment of the site's capabilities. The lfd)oratories 
must meet the quality assurance requirements in paragraph 7 below. It is highly 
recommended that the same laboratory be used for each test whenever possible. 

References 2 and 3 contain a partial listing of commercial and government 
labora^ies with the capability tor whole-body counting and for radiobioassay. Vt^ile 
OoO l^ratoriss are not specifically listed, the Army (U.S. Army Enwronmantal 
Hygiene Agency) and the Air Force (Armstrong Laboratory) have the technology 
required to perform some of the radiobioassay procedures listed. 
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Table 2. Test Frequency for Selected Tests as a Function of Initial Urine Uranium Concentration. 


Uranium Excretion Rate in 
Urine (ug/d) 

Test Frequency 

Remarks 

14-50 

Quarterly 


50-250 

Monthly 

Potential for the onset of 
kidney toxicity. 

> 250 

At Least Weekly 

Potential for kidney 
toxicity. 


Tests include ursmum in urine, urine chemistry, and blood chemtsiry 


a. Uranium Concentration in Urine 

(1) Purpose. This test will provide a direct determination of the uranium 
excretion rate which will be used for metabolic model construction and risk 
assessment. 

(2) Specifications 

(a) While a 24-hour urine sample is desirable, timed urine samples are 
acceptable For 24-hour urine samples, it is important that all voids be collected. For 
timed urine samples, accurate accounting of the time period is a requirement and time 
periods of not less than 1 2 hours are recommended. 

(b) Urine samples must be processed in a laboratory where the uranium 
measurement methods have a minimum detection limit of 0.4 pg of uranium per liter a 
urine or better. The laboratory must meet the quality assurance requirements listed in 
paragraph 7. 

(c) Detailed sample collection and preservation procedures will be 
established by the laboratory performing the analysis. 

(d) The nonexposed group will provide urine samples that will be used 
to establish background urinary excretion levels for uranium. 
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b. Urine Chemistry 

(1) Purpose. The primary purpose of this test is to monitor the urine for 
signs of kidney toxicity or other abnormai changes in kidney function. 

(2) Specifications. Urine chemistry to inciude a quantitative anaiysis of 
gamma-glutamyltransferase, beta-2-microglobulinuria, protein, amino acids, creatinine, 
phosphorus, and urinaiysis (specific gravity, albumin, glucose, and microscopic 
sediment anaiysis) is required. Serum creatinine and creatinine clearance studies are 
needed to assess glomerular function and tubular integrity. It should be noted that 
these tests might underestimate filtration rate if tubular injury is present. 


c. Uranium in Feces 

(1) Purpose. This test is designed to give an indirect assessment of the 
uranium content in the lung and to assist in establishing lung clearance rates for 
metabolic modeling. This test should be administered only if significant lung 
contamination is suspected. 

(2) Specifications. The specifications for fecal samples will be determined 
based upon the requirements for each test. As a general rule, the minimum detection 
limits for laboratories should be less than 3 pg of uranium per sample (less than 1 pCi 
per sample). Preservation and shipment requirements will be determined by the 
laboratory doing the anaiysis. 

d. Tissue Analysis 

(t) Purpose. This series of tests will be performed on tissues removed from 
a patient as a result of the patient's decision to have a fragment removed. The 
purpose of these examinations wHI be to determine 

(a) the uranium content of the tissue (information will be useful in both 
metaboiic modcrtling and risk assessment) and 

(b) whether significant changes have occurred in the tissues surrounding 
the fragment. Thorotrast data indicate that long-term exposure to low-dose-rate alpha 
emitters can cause tissue fibrosis and necrosis with latent periods in excess of S 
years.’ 


(2) Specifications 

(a) Surgical Removal of the Fragment. In addition to standard 
procedures, the following steps should be accomplished. 
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- Photograph the procedure. Of particular interest is evidence of 
total or partial fibrotic encapsulation; local tissue necrosis; growing granuioma; or if 
there is evidence of a breakdown, a formed fibrotic capsule. 

- If the fragment is encapsulated, remove and save the intact 
capsule (with the fragment still inside) if possible. If the fragment must be removed 
from the capsule or if the capsule breaks during removal, document the capsular fluid 
appearance and volume. The capsule, capsular fluid, and any other tissue removed 
should be saved for histopathology and radioassay. Take careful note of the physical 
characteristics of the fragment upon removal. Specifics include color, shape, and any 
evidence that the fragment is breaking up. Color photographs of the fragment with a 
means of measuring its size are desirable. Seal the fragment in a plastic bag. 

Contact the program management group for instructions concerning the disposition of 
the fragment. 


(b) Histopathology. The objective of this series of experiments is to 
determine if there are any unusual changes in cell structure of the surrounding tissue. 

(c) Uranium in Tissue and Fluids. The uranium in retained tissue or 
fluids should be determined using techniques with the capability of detecting uranium 
levels on the order of 0.2 pg (0.06) pCi per tissue sample submitted. It should be 
noted that there are ultrasensitive fission-track counting techniques that can be used 
to detect 10 ’“ grams of uranium. At this level, the same tissue samples could be 
used for both histopathology and uranium concentration determinations. 

(d) Sample Preservation Techniques. The sample preservation 
techniques used will depend upon which of the two procedures will be performed. At 
this point, it is uncertain if the same tissue sample can be used for both uranium 
concentration and histopathologic procedures. Once notified that a fragment will be 
removed, the program management group will decide which of the two procedures will 
be performed. 


e. Whole-Body Counting, Regional-Area Counting, and Skeletal Uranium 
Determination 

(1) Purpose. The combination of whole-body and regional-area counting 
allows for the quantification of the total amount of uranium in the body and the 
amounts of uranium in key locations in the body, using external measurement 
techniques. This information will be used in conjunction with urine and feces uranium 
contents to determine the metabolic models for uranium retention. The in vivo skeletal 
counting is an attempt to track uranium deposition in the skeletal system. 
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(2) Specifications 

(a) The systems used must be capable of performing both whole-body 
and regional-area counting of uranium. Current systems can provide minimum 
detectable activities'’ (MDA) for regional-area counting of the lung on the order of at 
least 2 nCi (6 mg of DU) of DU in the lung by measuring the *”Th progeny of '“u.’ 

(b) Regional-area counting is required for the lungs, kidneys, liver, all 
wound or burn sites (regardless of how minor the wound), and of all areas with 
suspected DU fragments. 

(c) Radiographs will be used to determine fragment location(s) so that 
estimates of tissue absorption and self absorption corrections for each of the areas 
counted. 


(d) The in vivo skeletal-counting systems used should have an MDA of 
10 nCi (30 mg) with adequate procedures for discriminating sources originating in the 
bone from those originating in the remainder of the body. The skeletal counting 
system developed at New York University is a good example of an acceptable 
skeletal-counting system.’ 


t. Uranium Concentration in the Blood 

(1) Purpose. The test will measure the concentration of uranium in the 
blood by measuring the uranium concentration in the serum and cellular components 
of the blood. 

(2) Specifications. Typical minimum detection limits for systems designed to 
measure the uranium content of the blood are on the order of 1 nano-gram of uranium 
per ml of blood. The laboratory selected to perform this test should have comparable 
efficiencies. 


g. Blood Chemistry Evaluation 

(1) Purpose. These tests are aimed at detennining whether or not heavy 
metal toxicity and/pr bone-marrow suppression has occurred. 

(2) Specifications. SMA -12/20 or equivalent with complete blood count with 
differentials and platelet count. 


’Th» rtttrenetd work deknta ¥OA at 4.650 wTure a it Iht ttanOara Otvmon of ffw baekgtoura 
eount. 
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h. Clinical Evaluation 

(1) Purpose. Clinical evaluation will determine the presence of any 
abnormalities such as nodules or unknown growths in the vicinity of fragmentation 
wounds or a degradation in the viability of the tissues. Reference 1 contains a 
discussion of potential abnormalities and estimates of the latent periods associated 
with each. 

(2) Specifications. Emphasis will be placed on organ/structure dysfunction 
related to the location of the fragment(s) and to the consequences of the potential 
radiological and chemical effects. Specific tests are determined by the location of the 
fragment(s). Particular attention will be given to detecting thorotrastoma-like growths 
at the site of fragment implantation. A thorotrastoma is a grovrth that appears at the 
sites of extravascular Thorotrast with a latent period of 5-35 years post injection.*'® In 
some instances, these granulomas grew to enveloped clinically significant blood 
vessels and nerves and, in some cases, proved fatal. 


i. Diagnostic Imaging 

(1) Purpose 

(a) Determine the composition of the fragments in an attempt to 
differentiate between solid DU and aluminum DU mixtures. 

(b) Determine the approximate size and anatomic location of the 
fragment(s) in the body with sufficient detail to make absorption and self absorption 
corrections for whole-body counting data. 

(c) Detect or confirm the presence of the formation of the fibrous 
encapsulation or of a thorotrastoma-like growth. 

(d) Determine if there have been any gross changes in the locatioh or 
size of the fragment. 


(2) Specifications 

(a) Both magnetic resonance imaging (MBI) and radiographic imaging 
are required for patients with imbedded fragments. MRI will be used to detect soft 
tissue abnormalities (granulomas, thorotrastomas) in the tissues surrounding 
imbedded fragments. MRI will only be performed after determining that there are no 
ferromagnetic fragments or objects in the patient. 
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(b) Radiographic imaging will be used to determine the size and position 
of imbedded fragments with sufficient accuracy to detect changes in the location of the 
fragment and to make the tissue absorption and self-shielding corrections required for 
whole-body counting. It is anticipated that at least two projections will be required. 


7. Quality Assurance 

The long-term nature of this protocol mandates the implementation of a stringent 
quality assurance program to ensure the accuracy and precision of the data collected. 
The program management group will develop the details of the quality assurance 
program. The program must incorporate the following provisions; 

a. The use of accredited laboratories when possible. The laboratory 
performing each of these tests must be accredited by an appropriate accrediting 
agency to perform the required test. The laboratory must have a viable quality 
assurance program that is in accordance with the guidance provided in References 9 
and 10. The program management group will establish standards based upon the 
guidance in this protocol when such accreditation Is not available. 

b. The use of the same laboratory to perform each type of test when possible. 
Adoption of this strategy will ensure the consistency of the data and enhance the 
program management group's ability to monitor the quality of the data collected. 

When the same laboratory cannot be used, the program management group must 
develop procedures to ensure the comparability of the data generated. 

c. The use of intercomparisons by the specific laboratories chosen. The 
quality assurance program must include either a program of intercomparisons with 
other laboratories or, Ideally, comparisons with a national standard. 

Standard records management quality control procedures will be implemented to 
ensure the accuracy of the records maintained by the program management group. 


13 



374 


Glossary of Terms 


Exposed population. There are two criteria for including a soldier in the exposed 
group. First, the soldier must have been in or on the vehicle when the vehicle 
was struck by DU munitions. Second, the soldier must have internalized DU at 
levels that are high enough to cause the uranium in the urine either to exceed 
background levels of uranium excretion by a factor of four or to be detected by 
whole^^body or partial-body counting. Uranium in urine measurements from the 
control group will establish the background levels for these two measurements. 

Nonexposed population. The nonexposed population is composed of two 
subgroups: The first subgroup includes those soldiers with fragment wounds that 
are known not to be DU. The second consists of those soldiers who were 
not wounded and do not have internalized DU. DU is considered not to be present 
in significant amounts if the uranium concentrations In the urine are less than four 
times the background level and the results of whole-body or partial-body counting 
are negative. 

Minimum detectable amount (MDA). The smallest amount of a substance that can be 
detected with a probability p of nondelection {Type II error) while accepting a 
probability a of erroneously deciding that a positive (non-zero) quantity is 
present in an appropriate blank sample (Type I error).® For this protocol both a 
and are set at 0.05. 

Program management group. A multi-disciplinary team that will oversee the 
implementation of the protocol and evaluate the results and direct changes in the 
protocol as required. 

Radiobioassay procedure. For the purposes of this protocol, a radiobioassay 
procedure is any procedure used to measure the uranium in the body (whole- 
body counting) or in biologic material excreted or removed from the body for the 
purposes of estimating the uranium content in the body.® 

Special study group. A subset of the exposed group that will receive the more 
intensive testing required to accurately determine uranium metabolism, to 
identify early signs of toxicity, to monitor fragment dissolution rates, and to 
determine how the uranium is partitioned in the body as a function of time. 
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Thorotrastoma. A large growth that appeared at the sites of extravascular thorotrast in 
patients injected with thorotrast, a thorium containing radiographic contrast agent. 
The growth appeared with a latent period of 5-35 years postinjection. These 
granulomas grew to large sizes and some enveloped clinically significant blood 
vessels and nerves and, in some cases, proved fatal. Thorotrastomas are 
discussed In the references. 
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Col. Daxon. Yes, sir. 

Mr. Shays. OK. Let me say that is there a question that we 
should have asked that you would have liked us to have asked? 
Yes. 

Mr. Rostker. Two points. On the issue of the MOPP gear, you 
asked specific questions about specific reports that I do not know 
of, and I will check; but let me say there was critical assessments 
of every piece of the MOPP gear and that we have moved substan- 
tially over time to a new mask. There was testimony today about 
the layer of carbon, the newest overgarments following the British 
have the carbon integrated into the fiber. It lasts longer. The issue 
today about it lasting only 12 hours was 12 hours in a saturated 
environment. The garment itself can last for a much longer period 
of time. 

Mr. Shays. Dr. Rostker, I need to say on the record that I am 
aware of two reports that are classified that I would like to talk 
to you about. 

Mr. Rostker. OK. 

Mr. Shays. And, Dr. Murphy. 

Mr. Rostker. I have one additional thing, if I might. You also 
raised the question of the alarms. 

Mr. Shays. Yes, sir. 

Mr. Rostker. And we just put together a small briefing for the 
PAC that we gave them earlier this week on the M-8 alarm, and 
I would like to make that available to you. 

Mr. Shays. What is the bottom line? 

Mr. Rostker. The bottom line is that a known interferant that 
would set off the alarms and provide false positives includes gaso- 
line vapors and diesel-fuel exhaust. So the description of them 
turning it on on the trucks in a convoy and the alarms going off 
all the time is absolutely predictable, given the known interference. 

Mr. Shays. Let me just say, though. Dr. Rostker, that we have 
testimony that far more of them occurred after the war than before 
and that there was no noticeable difference in terms of environ- 
ment. 

Mr. Rostker. Except for the oil fires and the like, which also 
were involved. The proper procedure is to, if an M-8 goes off and 
they MOPP’d as they described, is then to do an all-clear based 
upon a 256 kit. We are investigating all of the 256-kit positives 
that we can find. 

Mr. Shays. I feel that I need to state on the record that individ- 
uals have contacted this committee who will — I guess I cannot say 
that; they have not done it yet. Let’s just leave this issue open. 
OK? We will leave it like that. 

Mr. Rostker. Yes, sir. 

Mr. Shays. Dr. Garthwaite. 

Dr. Garthwaite. Sir, just a couple of things. To the veterans out 
there, I would urge them to get a Persian Gulf Exam if they have 
not gotten one; and in relation to their frustration, I will remind 
all of us that we declared war on cancer, and although we have 
won some skirmishes, that is an ongoing war, and it has been 
going on for many years. 

The science is very difficult, very complex, and not a simple proc- 
ess, and it is not for lack of trying. And we are all frustrated. I 
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think many of us in medicine are in medicine because we hope to 
be able to make a difference and to get some answers for some of 
these diseases. 

Second, I think, we appear before you with a great sense of hu- 
mility. When I went to medical school, ulcers were definitely 
caused by too much acid. Today, we can tell you that they are defi- 
nitely caused by bacteria. So what is very clear today may not be 
as clear in the future. 

And the third thing is about peer review. I would just like to say 
that it is human beings doing the best they can to judge other 
human beings, and I think that the point that was made, that 
there may be somewhat of a systemic bias of peer review for new 
and more radical ideas is very possible and plausible, and we 
should take that into account as we think about peer review. 

Mr. Shays. Thank you. Thank you. Let me just thank our court 
reporter, Ted Fambro. Also, I would like to thank Denise Nichols 
for taking care of our veterans, picking them up — the four of them 
did not live here — and making sure they had a square meal last 
night. 

I would also like to thank my director of this committee, Larry 
Halloran, and Bob Newman, who staffs and deals with Gulf war ill- 
nesses; also, Mr. Sanders’ staff, Don Edwards and Cynthia 
Welgess; and also the minority staff, Cherri Branson; and to say 
to the witnesses you have been very helpful. You have been ex- 
traordinarily patient and tolerant, and it certainly speaks well for 
your concern about this issue, and we do appreciate that very 
much. 

With that, we will call this hearing adjourned. 

[Whereupon, at 4:35 p.m., the subcommittee was adjourned.] 

[Additional information submitted for the hearing record follows:] 
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TESTIMONY OF CRAIG F. STEAD 

House Subcommittee on Human Resources 
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Hearing of June 26, 1997 


OIL FIRES, PETROLEUM, 
AND GULF WAR ILLNESS 


I. INTRODUCTION 

For many, the Kuwait oil fires were a strong and lasting impression of the Gulf 
War. However, the Gulf War was about oil in all aspects. T roops fought In the oil 
fields, lived In the oil fields, and were constantly exposed to smoke and oil from the oil 
field fires. Oil and soot rained from the sky. T roops lived in oil soaked uniforms, drank 
oil contaminated water, showered in oil contaminated water, and had oil in their food. 

Since the War, veterans have been ill with rhultiple symptoms characterized as 
Gulf War illness. Government investigations into Gulf War illness have dismissed the 
oil fires and all related petroleum exposures as a cause of Gulf War illness. 

Does the government have a scientific basis for dismissing the oil fires and 
petroleum as a cause of Gulf War illness? I believe not, based upon my 1 0 years 
research into petroleum toxicology and 6 years research into the cause of Gulf War 
illness. A careful reading of the government documents on Gulf War illness and the 
pertinent scientific papers relating to oil fires and petroleum clearly shows both the oil 
fires and petroleum must be considered causes of Gulf War illness. 

The government studies done on the oil fires, petroleum and Gulf War illness 
ignore the testimony of veterans on oil fire and petroleum exposure. The government 
studies ignore a large body of medical and sdentific literature showing oil is toxic, 
causes cancer, respiratory problems, skin rash, fatigue, and other symptoms. The 
government studies are seriously flawed in methodology, particularly the final Army 
Kuwait Oil Fire Health Risk Assessment. My testimony will address the connection 
between the oil fires, petroleum and Gulf War illness and the deficiencies of the 
government studies. 
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n. OIL FIRES 

A. What the Veterans reported 

“When they blew the oil-well fires, it was unlike anything I ever seen in my life. It 
was like being in a locked closet in the dark. . . . The deal with the oil-well fires is - 
we are in the middle of 500 oil- well fires. And the only thing that they gave us was a 
white t-shirt and put it over your face.’ ’ 

“He was in the center of the oil fires in Kuwait City with no capability of 
distinguishing the sun from the moon for the first six weeks after the liberation of Kuv/ait. 
His body was so oil and soot covered that a black watch band was camouflaged on his 
wrist.^ ” 


“Others report very significant exposures to oil and oil smoke. They report 
moving through the oil well area and being covered in a thick coating of fuel and of oil.^ " 

B. What the Army found 

An early report found “the ground around the sampling site was black and the 
roof of the clinic was covered by sticky oil droplets and soot from the nearby fires and 
the odor of oil and petroleum was pervasive'* .’ 

Yet, the conclusion from the final 1994 report* was that in the spring and summer 
of 1991 , Persian Gulf air, despite its appearance, was about as dirty as that of Houston 
and Philadelphia.* Is Houston and Philadelphia air so polluted you cannot see the sun 
during the day? Does this point to a basic flaw in the Army study of Gulf War air 
pollution? 


' Testimony of Scott Russell, Presidential Advisory Committee hearing of 8/6/96. 

^Testimony of Herb Smith, NIH Workshop, The Persian Gulf Experience and Health, August 27-28, 
1994. 

^ Minutes of VA Expert Scientific Panel meeting of 2/22-23/94, p. 48. 

*USAEHA (U.S, Army Environmental Hygiene Agency). 1992. Interim Kuwait Oil Fire Health Risk Assessment, 

No. 39-26-L192-91, May5-September15, 1991. Aberdeen Proving Ground. Md.:USAEHA p. B-44 

° U.S. Army, Environmental Hygiene Agency, Final Report: Kuwait Oil Fire Health Risk Assessment, 

5 May- 3 December, 1991, Report No. 39-26-L1 92-91, Febmary, 1994. 

® Presidential Advisory Committee on Gulf War Veterans' Illnesses Final Report (Washington, DC: U.S. 
Government Printing Office, December, 1996, reference'#61B. 
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m. THE ARMY KUWAIT OIL FIRE HEALTH RISK ASSESSMENT 

A. What the Army concluded 

In 1994, the Army issued the final Kuwait Oil Fire Health Risk Assessment 
( HRA ). The HRA's purpose was to characterize the cancer and noncancer health 
risks to Department of Defense ( DoD ) troops and civilian employees exposed to the 
Kuwait oil fires during the Gulf lA/ar. The HRA concluded the potential for significant 
long-term adverse health effects from exposure to the oil fires for DoD troops or civilian 
employees was minimal. The HRA also concluded that the cancer risk from exposure 
to the oil fires was minimal and well within ERA guidelines for acceptable cancer risk. 
Finally, the HRA concluded that the ground level pollutant concentrations were lower 
than anticipated. 

B. Who relied on the Army’s conclusion 

The HRA is a primary document used by government agencies in dismissing the 
oil fires as a cause of Gulf War illness. The agencies who dismissed the oil fires as a 
cause and cites from their reports which demonstrate their dismissal are the Presidential 
Advisory Committee on Gulf War Veterans' Illnesses { Exhibit 1), the Veterans 
Administration Expert Scientific Panel ( Exhibit 2 ), the Persian Gulf Veterans 
Coordinating Board ( Exhibit 3 ), the Institute of Medicine Committee to Review ttie 
Health Consequences of Service during tte Persian Gulf War ( Exhibit 4 ), the U S. 
Congress Office of Technology Assessment ( Exhibit 5 ), and the Defense Science 
Beard (Exhibit 6), 

C. How the 1 994 Health Risk Assessment is flawed and invalid 

To be valid, a health risk assessment must include all toxic exposures. 

Exposure used In the risk assessment must reflect the actual exposure encountered. 
The HRA has the fdllowing three serious flaws. 

First, the Health Risk Assessment used Persian Gulf air pollufion data gathered 
May through November, 1991. Air pollution from the oil field fires during this time was 
much less than during the Gulf War ( February and March ) for the following reasons. 
The months of May through November have the Shamal winds blowing from the 
Northwest causing the smoke plume from the oil field fires to disperse widely and 
ascend to great heights. During the Gulf War ( February and March ) low wind speeds 
and air inversions were common. Under these conditions the smoke plume was on the 
grewnd, creating high localized levels of air pollution to which the troops were exposed. 

Exhibit 7 is a U. S. Government 1991 winter air pollution health advisory for 
Kuwait City. Expected high levels of air pollution caused by slow winds and air 
inversions were the reason for the health advisory. This advisory contains several 
important points. Severe winter air pollution was expected despite half of the oil fires 
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having been extinguished. Also, the northern and southern oil fields on fire were 
expected to have higher levels of air pollution than Kuwait City. Further, for November 
and December, a third of the days were expected to have stagnant, high pollution 
weather conditions. Finally, the Kuwait Government did not want to provide public 
warning of dangerous air pollution conditions. 

Air pollution expected in this 1991 health advisory would be much less than the 
pollution encountered by Gulf War troops because half the oil fires had been 
extinguished. 

The primary author of the 1994 final Health Risk Assessment, Dr. Jack Heller, 
has testified the Gulf War months had much more ground impact of the oil fire smoke 
than when the Army air pollution monitoring was done. Dr. Heller did not factor into the 
HRA the high levels of war time air pollution to which the troops were actually exposed 
( Exhibit 8 ). 

The second serious flaw is the Health Risk Assessment used EPA methodology 
for Super Fund Sites. This EPA methodology is not appropriate for the Gulf War risk 
assessment as this methodology assumes only exposure to volatile vapors and 
contaminated soil. Also, this methodology does not assess health risk from massive air 
pollution ( oil mist, smoke and soot ) as found in the Gulf War. 

The third serious flaw in the Health Risk Assessment is liquid petroleum ( as 
crude oil, diesel fuel, or oil mist ) was not included as a troop exposure. The HRA 
neglected troop exposure to the oil rain from the oil field fires. The HRA neglected oil in 
contaminated drinking and shower water. The HRA neglected oil mist from military 
smoke generators. And finally, the HRA neglected oil in food from cooking in oil 
contaminated water. 

Liquid petroleum is a known toxin that causes cancer, respiratory problems, skin 
rash and other symptoms associated with Gulf War illness. For the HRA to be valid, 
this important toxin exposure must be included in analyzing health risk. 

D. Conclusion on the final 1994 Health Risk Assessment 

The Health Risk Assessment is seriously flawed in its basic methodology. As a 
result, the conclusions of the Health Risk Assessment are invalid. The Health Risk 
Assessment is a primary document relied upon by the Department of Defense ( DoD ), 
Presidential Advisory Committee ( PAC ), Veterans Administration ( VA ), and the 
Institute of Medicine ( lOM j in concluding the oil field fires presented no health hazard to 
the troops. Since the Health Risk Assessment’s conclusions are invalid, the 
conclusions of the DoD, PAC, VA and lOM which dismiss the oil fires as a cause 
of Gulf War illness are also invalid. 
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IV. PETROLEUM CAUSE OF GULF WAR ILLNESS 

A. Petroleum Exposure 

Troops in the Gulf War were continuously exposed to petroleum in a liquid and 
vapor form. This exposure was unique to the Gulf War experience. Petroleum 
exposure occurred in several ways. Crude oil rained from the sky from the gushing and 
burning oil wells^ ,* . Oil contaminated the drinking and shower water® and oil 
contaminated the food. Diesel fuel was sprayed on the roads, campgrounds, and 
parking areas to suppress dust and diesel refueling spills and splashes occurred . 

As a result of the oil rain and lack of laundry facilities, troops lived in oil soaked 
uniforms for days and weeks at a time’® . The uniforms remained oil contaminated after 
washing as the wash water was contaminated with oil. Thus, petroleum was inhaled, 
ingested and absorbed through the skin of the exposed troops, which constitutes a 
major exposure to this significant toxin.. 

B. Petroleum toxicity 

Petroleum is known to cause cancer’® . Research has shown Kuwait crude oil is 
carcinogenic to animals’® . Skin painting tests on mice are a scientific method for 
cancer testing. Skin painting tests of Kuwait crude caused tumors in 38% of the mice. 

Inhalation of liquid petroleum causes a respiratory disease called lipoid 
pneumonia. Lipoid pneumonia, caused by petroleum droplets in the lung, is a 


’ Hobbs PV.RadkeLF.Airtonie Studies of th«Smak« from ttwKiMait on Firas. Science. 1992:256:987-991. 

’Presidential Advisory Conmittee on Gulf War Veterans' Illnesses Final Report (Wasfiington, OC: U.S. 
Government Printing Office. December, 1996), p. 122. 

‘Veteran testimony to the Presidential Advisory Committee and personal communications by Craig Stead 
with veterans. 

Presidential Advisory Committee Final Report, December, 1996, minutes of VA Expert Scientific Panel. 
" Minutes of VA Expert Sdentific Panel meeting of 2/22-23/94, p. 47. 

’‘Testimony of Herb Smith, NIH Workshop. The Persian Gulf Experience and Health, August 27-28, 
1994, minutes of VA Expert Sdentific Panel meeting of 2/22-23/96, p. 47. 

”|/^RC. 1989. l/liRC monographs on the evaluation of cardnogenic risks to humans. Vol. 45: 
Occupational exposures in petroleum refining: Crude dl and major petroleum fuels. Lyon, France: 
World Health Organization. International agency for Research on Cancer. 

“CoomesRM, HazerKA Comparison of the cardnogenic potential of crude oil and shale oil. From: 
Proceedings of the Symposium, The Toxicology of Petroleum Hydrocarbons. MacFartand HN, 

Holdswarfli CE, et al. editcxs, American Petroleum Institute, 1982, pp. 208-224. 
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progressive disease vrfiioh causes shortness of breath, cough and other symptoms. It 
is misdiagnosed as; Parkinson's Disease, Cerebral palsy, Hemiplegia, Amyotrophic 
lateral sclerosis. Degenerative disease of central nervous system. Progressive muscular 
dystrophy, Rheumatoid arthritis, Hypertrophic arthritis, Arteriosclerotic heart disease, 
Hypertensive cardiovascular disease, and Generalized arteriosclerosis’® . Many of the 
clinical aspects of Gulf War illness are listed above and can be related to petroleum 
inhalation. 

A recent scientific paper describes the cancer causing properties of crude oil’® . 

In this paper, the author makes the following statements concerning petroleum toxicity. 

Crude oil is known to be carcinogenic. . . . The examination of the 
carcinogenicity of aromatic and saturated compounds of crude oils . . . 
demonstrates the high degree of carcinogenicity, with relatively short latency 
periods, of all fractions tested. The percentage of animals that developed 
cancers from the various fractions was between 22% and 98%, a 
remarkable phenomenon. 

Crude oil and its vapors emitted into the atmosphere and environment from 
oil spills and other sources . . . expose humans and the environment to 
highly toxic and carcinogenic chemicals. 

C. Petroleum cause of Gulf War illness 

Gulf War veterans had a major exposure to petrrjleum. Petroleum was inhaled, 
ingested, and absorbed through the skin. A telephone study done on 10,051 sick 
veterans found: 

Specific to the oil in the environment there, those breathing or enveloped 
in oil fire smoke was 96 percent; within clear visual area of the oil fires was 
90 percent; worked in, lived in, or made travel through the burning oil fields 
was 72 percent; washed in water with an oily sheen was 68 percent. Those 
having oily taste to their food was 66 percent, and those with oily taste to 
the drinking water was 66 percent” . 


’® Volk BW, Nathanson L, Losner S, Slate WR. Jacobi M. Incidence of lipoid pneumonia in a survey of 
389 chronically il( patients. AmJ Med. 1951; 10:316-24. 

-^Mehiman MA. Dangerous and cancer causing properties of products and diemicals In the oil lefining 
petrocf^nica) industry; Part XI - Carcinogenicity and envircmmental hazards of oijde oil, ga^^ine, 
Its cx»T^x)nents. Fran: A«>mprehensive Approach to Proems OH Spills wi ttie 
Envirormwftts: The Alaska Story, V. McHak. W. Davis-Hoover, et al. editoi^. Pmtcetc»i 
Publishing, Princeton, NJ, 1992, pp. 31-55. 

Testimony of Debbie Judd, Presidential Advisory Committee Hearing of 1 1/07/95. 
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Petroleum in the form of crude oil and refined products ( diesel fuel, kerosene ) is 
known to cause cancer, respiratory problems, skin rash, fatigue, and other symptoms. 
Many symptoms of Gulf War illness are conastent with exposure to petroleum. 

Petroleum has been dismissed as a cause of Gulf War illness by all government 
agencies investigating Gulf War illness. There is no scientific basis for dismissing 
petroleum as a cause. To the contrary, a large body of scientific information exists 
which clearly shows petroleum must be considered a cause of Gulf War illness. 

At this time, no research is being done on diagnosis and treatment of petroleum 
illness in Gulf War veterans. It must be emphasized methods do exist for diagnosing 
petroleum illness^® and therapies do exist for attenuating the symptoms of petroleum 
illness’® . 

V. CONCLUSION: 

Burning oil fields, oil slicks, oil rain, oil in the water, oil in the food - that was &ie 
combat onvironmwt in the Gulf War. Congress was justifiably concerned for the health 
of the veterans from exposure to the oil fires and smoke. Congress pass«i Public Law 
102-190 in December 5, 1991 requiring the Secretary of Defense to: 

a. Establish and maintain a special record relating to members of the Armed 
Forces who, as determined by the Secretary, were exposed to the fumes of 
burning oil in the Desert Storm Theater of Operations during the Persian Gulf 
Conflict, and 

b. Submit to the Congress the results of all ongoing studies on the health 
consequences ( short- or long-term ) of members of the Armed Forces who were 
exposed to the fumes of burning oil in the Desert Storm Theater of Operations 
during the Persian Gulf conflict. This report should also address the need for 
any additional studies relating to this exposure. 

Has the DoD responded to the Congressional directive in this Public Law? The 
record shows five years have passed and many tax dollars have been spent on 
meetings, hearings, studies, and data collection. Yet, there is not one study, research 
project, or report that addresses the true troop exposure to the oil fire smoke, and the 


'® For those veterans suffering from petroleum illness, visible droplets of oil should be present in the 
target organs ( lungs, spleen, kidneys, liver ). These visible oil droplets can be seen under electron 
microscope. The oil droplets can be extracted and analyzed using modem laboratory techniques. For 
those veterans with a Kuwait crude oil exposure, methods exist to match the oil extracted from target 
organ to Kuwait crude ral. Source, Craig Stead literature search. 

Tested therapy for petroleum illness consists of daily oral steroids. Other e)q>erimental therapies 
include washing of the lungs to remove petroleum and use of certain food groups to assist in 
metabolizing and excreting the petroleum toxins. Source, Craig Stead literature search. 
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troop exposure to petroleum inhalation, ingestion, and absorption through the skin. No 
work is being done on diagnosis and treatment of petroleum illness. 

The VA Expert Scientific Panel has held 10 meetings generating over 1000 pages 
of minutes, executive summaries, and recommendations for actions on the part of the 
DoD, VA, and for research. Within the Scientific Panel minutes are only a few brief 
comments devoted to the oil fires and no discussion of the massive exposure of the 
troops to petroleum. Dr. Eula Bingham, Chair of the VA Expert Scientific Panel, has 
worked many years on petroleum carcinogenicity, sponsored by the American Petroleum 
Institute. Yet Dr. Bingham has never raised the issue of petroleum exposure, petroleum 
toxicity, and its possible relationship to Gulf War illness. 

The Presidential Advisory Committee heard extensive testimony from Veterans 
on their exposure to oil fire smoke and petroleum. Yet the PAC has dismissed both the 
oil fires and petroleum as a cause of Gulf War illness based upon DoD and industry 
information. The PAC references supporting this dismissal lack a proper scientific and 
peer reviewed approach. 

In conclusion, the government studies and reports have no foundation to dismiss 
either oil fire smoke or petroleum as a cause of Gulf War illness. This major and 
common exposure to those who served in the Gulf War must be investigated as a highly 
likely cause or contributor to Gulf War illness. It is time to initiate the proper studies and 
research into the connections between the oil fires, petroleum and Gulf War illness. 
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VI. QUALIFICATIONS OF CRAIG F. STEAD 

I have a masters degree in Chemical Engineering from Cornell University and am 
a Registered Professional Engineer in Vermont and Massachusetts. For 12 years I 
have researched petroleum toxicology and the health effects of petroleum on animals 
and humans. My personal library on the subject contains over 1000 medical, technical 
and scientific papers and books. 

I have served as technical advisor to the U. S. EPA, the State of Wisconsin and 
State of Vermont on petroleum contamination of drinking water. As a result of my 
technical advice, the State of Wisconsin issued a health advisory on oil leaking 
submersible well pumps. I also have served as an expert witness to the Vermont 
Environmental Board on the composition, toxicity and human health effects of diesel 
exhaust. 

Since 1984 I have suffered from petroleum illness from drinking and showering in 
oil contaminated water. Many of my petroleum illness symptoms are the same as those 
reported by Desert Storm veterans. My illness initiated my research into petroleum 
illness. Its causes, diagnosis and treatment. 

I have provided testimony on petroleum illness and how it relates to Gulf War 
syndrome to Congressman Joseph Kennedy in 1992, to Senator James Jeffords in 
1992, to the Presidential Advisory Committee in 1996, and provided Fort Detrick a 
proposal on Petroleum Toxicity and Petroleum Induced Illness in 1995, 

Thank you for this opportunity to present testimony on oil fires, petroleum and the 
connection to Gulf War illness. I stand ready to initiate and assist this vital work for the 
health of the Gulf War veterans. 


CRAIG F. STEAD 

P, O. Box 920 
Putney, VT. 
05J46-0920 
802-387-4748 

June 26, 1997 
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.arid relatively scjtbie partkiesarecfeared to bkiod aird cari affect kidney toxi- 
city-’*'’ less solute pardcfes can remain In the lung longer and in dieory 
coidd pose a ladiofo^al hazard. Ihe U.S .Army has conducted tests to char- 
acterize aercsols associated wth DU munitions impacts with armor and with 
accidental DU munititms fires; it concluded a service member's risk exceeds 
dviliarv safety standards only when he or dvc is inside a vel’icle when it is 
penetrated by DU munitjons.*** The adequacy- of d'.e research supportuig 
this conc1ua<m has been <piest!cned by some reviewers.^^ 

No shjcies of l<mg-term human health effects of uranium metal im- 
planted in tissue esdst NeverAeless, toxic ^fects are likely to be similar to 
the kidney toxkity (Served from irdtaled or ingested uraruum. To date, 
VA has reported no kidney toxicity amcmg soldiers vvounded by DU frag- 
ments in fr’ ndly fire episo<fes.’‘ VA currently monitors the health of ap- 
proximately 30 t eterans 5usf^«3 of retaining embedded DU fragments, 
and the U.S. Army Medical Research and Kiateriei Command is funding 
animals studies to investigate the healfli hazards associated v\ ith short- 
and long-term exposure to DU metal fragments.'* 

V^af do we condud* about the risks of DU to Gull War veterans? The Com- 
mittee cancludes it is unlikely that health effects reported by Gulf War 
veterans today are the result of exposure to DU during the Gulf War. 
Since uranium is a potential carcinogen, it is possible that exposure to DU 
! during me Gulf War could lead to a slight increase in the risk for lung 
j cancer after decades following the end of the war. 

Oil-weil Fire Smoke 

At the end of the Gulf War, more than 600 Kuwaiti oil wells and several 
pools of spilled oil were left burning after being ignited by retreating Iraqi 
troops. Huge, dramatic plumes of billowing smoke from these fires rose 
high into the atmosphere. Occasionally the smoke remained low to the 
ground, in some cases enveloping US. military perscmnel. 

Seme chemicals contained in oil-well fire smoke, such as benzene and 
PAHs, are human carcinogens. As described earlier in this chapter, the 
amounts these pollutants in the air were low. Hence, their contribution 
to excess cancer risk would be expected to be small and increased rates of 
cancers likely would not result. Tire U.S. Army used EPA's stajvdardized 
methodology to estimate cancer and noncancer risks from the oil-well fire 
smoke.” It concluded "the potential for significant long-term adverse 
health effects for the exposed DOD troop or civilian employee popula- 
tions is minima!.'' Risks from can«r5 were estimated not to exceed two 
excess cancers per one million people expc»ed, a value well within EPA's 
acceptable range. 

NoncaiKer risks from smoke exposure were calculated as Hazard In- 
dices (HI). When the HI exceeds 1 .0, there can be concern about potential 
noncarcinogenk health effects. In Saudi AraWa, the HI ranged from 0,6 to 
2.0, while in Kuwait it ranged from 2.0 to 5.0. Most of this noncancer risk 
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was contributed by inhalation of \'OCs, particularly benzene. The U.S. Army 
concluded that risk of noncarcinogenic health effects among the U.S. service 
members was low since His are based on EPA toxicity values that are set far 
below le\'els thought to cause health effects and that also account for sensitive 
subpopulations such as children and the elderly. A congressional Office of 
Technology' .Assessment analysis of the U.S. Army's risk assessment methods 
and findings concluded "the risks to health from exposure to the smoke and 
the background air contaminants in the Persian Gulf are likely to be ex- 
tremely small."" 

Oil-well fire smoke appears not to have caused observ’able changes in 
lung tissue. Researchers at the Armed Forces Institute of Pathology' found 
no significant differences when they compared lung tissue from autopsies 
of 33 U.S. service members who died after the start of the oil well fires to 
lung tissue from autopsies of soldiers who died before the fires. 

Information has been gathered from 110 firefighters working for pri- 
vate companies in the Kuwaiti oil fields in 1991. Individuals were de- 
ployed for 28-day periods, working daily at the well heads without 
breathing-protection equipment. Most were over 30 years old and had 10 
or more years experience fighting similar well fires, many' of them in 
Kuwait and elsewhere in Southwest .Asia. No cases of illnesses resembling 
those reported by Gulf War veterans were reported, nor ha\ e such com- 
plaints been observed among thousands of oil-well firefighters who have 
spent years experiencing similar exposures.*"’ 

Known immediate health effects from inhaling large amounts of 
smoke and particulates are primarily respiratory, including coughing, 
wheezing, increased airway resistance, and respiratory infections. Toxic 
gases that can be found in oil-well fire smoke — such as hydrogen sulfide 
and sulfur dioxide- can cause eye and nose irritation, decreased pul- 
monary function, and increased airway reactivity.”* ' Nevertheless, these 
toxic gases were not detected at high levels during the fires.** '■ High 
levels of airborne particulates, which sometimes occurred in the Gulf re- 
gion, are associated \vith increased rates of asthma and can exacerbate 
other chronic respiratory conditions. With chronic (months or years) ex- 
posure to particulates, there is increased risk of some loss in lung function 
or chronic bronchitis, especially in cigarette smokers. 

What do we conclude about the risks of oil-well fires to Guif War veterans? 
Based on research on human and animal health effects of exposure to air 
pollutants and on currently available exposure data, the Committee con- 
cludes it is unlikely exposure to oil-well fire smoke is responsible for 
symptoms reported today by Gulf War veterans. Although smoke from 
the oil-well fires did not include levels of carcinogens that would be ex- 
pected to increase cancer rates among Gulf War participants, VA mortal- 
ity studies will include cancer surveillance. 
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f^tfoleum Products 

Diesel, kerosene, gasoline, jet hiel, and other petroleum-based fuels were 
widely used during the Gutf War for dust suppression, waste incinera- 
tion, and for fueling vehicles, stoves, heaters and generators. U.S. service 
members in certain jc^ were occupationally exposed to petroleum fuel 
vapors and combustion products, such as toluene, xylene, benzene, ethyl 
benzer^e, carbon monoxide, sulfur dioxide, nitrogen dioxide, particulates, 
lead, and other pollutants. Additsonally, in some areas near the Kuwaiti 
oil-well fires, unbumed crude oil drizzled down, cox-ering the ground and 
troops below;** 

Petroleum fuels arc a complex mixture of aliphatic hydrocarbons and 
aromafic hydrocarbons such as benzene and PAHs. These fuels also com- 
monly contain various additives, like lead. When burned, petroleum fuels 
produce a variety of potentially hazardous combustion products. High- 
level, short-term exposures to fuel solvents can cause immediate effects. 
In most cases, however, complete recovery occurs when the exposure 
ceases.'"^ 


U.S. service members could have been exposed to petroleum fueis by in- 
halation, ingesting contaminated water or dust, and skin contact Inhalation 
exposure could depress the central r«r\'ous s)'St€m (CN^. Symptoms include 
short-term effects ranging fiom fatigue, headache, nausea, blurred vision, and 
dizziness, to conx-ulsions, paralysis, and loss of consciousness depending on 
die dose.**’*’* Again, exposure to high, nonlethal levels usually is folimved by 
complete recoi'ery, although rare cases of permanent brain damage after mas- 
sive exposure have been reported.”*"”* 


Prolonged breathing of diesel fuel vapors can damage kidneys or lower 
blood clotting ability.® Studies of workers occupationally exposed to cer- 
tain hydrocarbon solvents in petroleum fuels suggest that long-term high- 
dose exposiire over 12 to 14 years can lead to neurotoxic effects-"’"** For 
example, psychomotor disturbances, visual memory and perception, and 
visuomotor learning ability were significantly affected in exposed 
gasoline-pump workers compared to matched controls, particularly 
workers exposed for more than a year.'* Some studies suggest there are 
neurotoxic effects from long-term exposure, including decrements in 
memory, cognitive functioning, and sometimes neuromotor functions 
Other researchers, hoivever, have challenged the existence of w'hat is 
sometimes referred to as "chronic toxic encephalopathy," and uncertainty 
exists about CNS effects from long-term, loxs'-Ievel exposures to solvents.** 


Benzene makes up about one percent of U.S. gasoline and up to five 
percent of European formulations. It is a known human carcinogen that is 
associated with certain types of leukemia. Nevertheless, more than 55 
published epidemiologic studies of workers exposed occupationally to 
hydrocarbons such as gasoline generally do not replicate the carcinogenic 
effects reported for experimental animals Recent studies of refinery 
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workers also do not reveal a clear association between gasoline production 
and leukemia."^ Still, based on the limited evidence from animal studies and 
the presence of benzene in gasoline, the International Agency for Research on 
Cancer (lARC) concluded that gasoline is possibly carcinogenic to humans. It 
is not knovv-n if other petroleum products cause cancer in humar^. lARC be- 
lieves there are insufficient data to assess whether light fueloils or light diesel 
fuels cause cancer in humans. However, lARC has determined that occupa- 
tional exposure to fuel oils during petroleum refining is probably carcino- 
genic to huinans.~ 

Although ingesting small amounts of fuel oils is unlikely to cause signifi- 
cant symptoms, ingesting fuel oils in larger quantities can cause vomiting, 
diarrhea, swelling of the stomach, stomach cramps, coughing, drowsiness, 
restlessness, irritability, ar.d unconsciousness.^ Ingestion of fuel oils can be 
accompanied (during vomiting) by aspiration of some of the material into the 
lungs, which can produce a chemical pneumonitis. 

Skin exposure to large amounts of oil can physically clog pores and hair 
follicles, compromising body heat loss. Long-term exposure can cause acne 
and other skin problems. With high concentration or extended exposure, 
lighter components of crade oil or other fuel oils can defat the skin, leading to 
redness and itching or dermahtis.^’" 

Exposure to the normal combustion products of petroleum fuels is also a 
health concern. Limited epidemiologic evidence indicates daily use of 
kerosene stoves for cooking or heating does not cause breathing problems for 
most people.^ If insufficiently vented, however, carbon monoxide generated 
from fuel oil combustion can build up, causing drowsiness, nausea, and even 
asphyxiation. Individuals exposed to unvented combustion of fuels contain- 
ing lead could experience health effects ranging from subtle biochemical 
changes in blood to severe CNS effects at high doses. Occupational exposure 
to inorganic lead is associated with subjective signs of neurotoxicity such as 
forgetfulness, lethargy, and weakness. These neurological sigr^ and symp- 
toms occur at about the same blood lead levels as odier overt signs of lead 
intoxication, such as gastrointesdnal complaints like abdominal pain, nausea, 
and vomiting.’*' 

What do we conclude about the risks of petroleum products to Gulf War vet- 
erans? VvTiile certain subsets of Gulf War service members could have ex- 
perienced occupational exposures to petroleum products that would en- 
tail increased risks of health effects, it is unlikely that health effects re- 
ported today by Gulf War veterans are due to exposure to petroleum 
products during the war. 

Psychological and Physiological Stress 

Virtually all Gulf War participants were exposed to a wide range of stres- 
sors associated with the war. Throughout human history, observers have 
noted a correlation between the horrors of war and "mysterious" illnesses 
in soldiers and veterans.” Only recently, however, have the broad range 
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not been very success^ful with that. The fact is. we have looked at some of the 
outcomes that veterans have indicated they have and focused almost entirely 
on that. I think we are going to be dependent upon the DoD for much of that. 
I think a year or year and a half ago, DoD was working on some health and 
exposure assessment that would actually track individuals as to where they 
were. We could go back then and figui'C out whether or not they were in fires 
or they were deloused with this compound, or where they were on February 
the 10th, or whatever the date. The dates Tm throwing out are not 
significant dates, so don’t take it the wrong way. We still don’t have that. I 
think for many of things that we are interested in, that would be very useful. 
We have made that recommendation, and I think the DoD understands it, 
but maybe we ought to, as a committee, make that recommendation to you. 
Perhaps you could assign some people to do it in conjunction with the DoD. 
How do we do that? Make a recommendation to you? 

DR. KIZER: Well, I think how we do it is a question that becomes one 
of logistics. Once you take a recommendation, then obviously we have to 
decide who is best qualified to do it. Who has the resources: if we don't have 
the resources, how do we get them. You do all of the logistical svork. First of 
all, we need the recommendation, and so I think your question is, should you 
make that recommendation to me? If you feel that's something that needs to 
be done, then I think you need to make the recommendation. As I say, 
having been involved with these, whether they’re childhood cancer clusters in 
the Central Valley of California, or looking at respiratory complaints from 
trains that have derailed and spilled pesticides in the environment, we 
usually start by tracking individuals and working through what their 
complaints were and then trying to assess what types of exposure they had. 
You start with I and 2, and then once you get enough, you start doing the 
statistical tests and all of that. Unless you have that basic fundamental 
epidemiologic assessment, it often becomes much harder then to extrapolate 
down the road when you’re seeing people with just complaints, and you don't 
really know what came before it. 

DR. BINGH-AM: We’ll have to talk about that, but that's really the 
position we've been in. The only exposure assessment we’ve had is the Gulf 
War experience. Is that right? I mean, we haven't narrowed it anymore than 
that. We do have some data on fires, which doesn't track necessarily with the 
outcomes that have been described, although it could track in some folks. We 
don't know whether it does or not, by and large. 

COLONEL ERDTMANN: I think our very best data that we have 
relates to the oil well fires. We have very good data, looking at various I 
pollutants, and the amounts of the pollutants in various parts of the whol e I 
area of conflict. 

DR. BINGHAM: Late in the game. 

COLONEL ERDTMANN: Yes, but with the ability to, using 
mathematical modeling, to then extract backwards, to see what the 
exposures would have been at the time the majority of the troops were in 
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This paper review s the clinical presentation and potential causes of unexplained illnesses among 
Persian Gulf w ar x eterans and should serv e as a basis for formulating further lines of 
investigation. No potential causes of illness are being excluded in this review, The Coordinating 
Board w ould >'ery much appreciate any new infonnation concerning the health of Persian Gulf 
War veterans, 

REPRINTS: Persian Gulf Veterans Coordinating Board, Technology World, South Building, Suite 
450, 800 K Street, NW, Washington, DC 20575 
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Environmental Hazards 

Desert Stonti troops were ewposed to several potentially harmful em iroimieiital hazards in ihe 
Persian Gulf, the most spectacular of w hich was smoke from 505 oil well fires started by the 
retreating Iraqi army. A concerted etTort was matte by the DoD, U.S . Environmental Proleclion 
Agency tEPA], Department of Health and Human Services iHHSj. and the National Oceanic and 
Atmospheric Administration to ev aluate the health effects from tliese fires. Based on data 
collected from May through December 1991, the carcinogenic and non-carciiiogenic health risks 
from exposure to oil fire smoke were determined to be minima! due to lofting of the smoke abov e 
g-ound level and itearly complete combustion of most chemical substances f27.28f In addition, 
assay s of metals md volatile organic compounds (including benzene) among troops indicated 
extremely tow level exposure to hamiflil substances 1271 . it also is notable that there has been no 
indication of unexplained illnesses among the U.S, civilian fire fighters who w ere highly exposed to 
combusted and non-combusted products of damaged oil wells f29| . 

1# addition to smoke, U.S. troops w ere exposed to low levels of set eral pesticides, and possible 
health effects from such exposure are being investigated. Tlte vast majority of pesticides 
employed in the Gulf were products that have been U.S. EPA registered and hav e been used 
without ill effects on numerous prior exercises of U.S. troops in areas like Egypt and Southeast 
Asia (Table 31 . Also, these pesticides are routinely used in ihe commercial market and by DcD in 
the USA. Pet flea collars, which contain organophospliates and carbamates, were used 
inappropriately by a small number of troops before being prohibited but have not been associated 
with unexplained illnesses. Herbicides were not used by U.S. forces in this desert environment. 

No cases of acute pesticide poisoning are known to have occurred during Operations Desert 
Shield/Stonn. The possibility that pesticides could liave increased the acute toxic effects of 
pyTidostigiiuie bromide is being investigated, but chjonic effects are considered unlikely To 
further assess die possibility of svncrgislic effects among various substances that Gulf war troops 
may have been exposed to, tlie VA and U.S. .Army are conducting studies of potential interactions 
between pyridostigmine bromide, DEET, and pemietlvria 

Numerous petrochemical plants are located on the Northeastern coast of Saudi Arabia where 
many of our troops entered the theater of operations. Most combat troops passed througli these 
port areas rapidly, but large numbers of support persomiel were pemianemly stationed on the 
coast, a large percentage of whom were reservists. It is possible that exposure to various 
chemicals in these areas could explain a higlier risk of reported illnesses among reservists 
compared to active duty personnel. However, there have been no accounts of increased health 
problems among local workers or inhabitants of the cities around these petrochemical plants 15.311 


Several other factors could explain w hy, at least initially, reservists frequently' have been identified 
with unexplained illnesses: reporting bias is possible because of career concerns among active 
duty personnel during a period of downsizing; reservists tended to be older and possibly less 
physically resilient compared to activ e duty troops; and, reserve personnel may have suffered 
increased stress because they had to leave civilian jobs and experienced greater disruption of their 
[ Exhibii 3, page 16 , Craig Stead Tcslimonv or6;2fe97 ) 
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personal lives 19.321 

Another unique en\ ironnicniai hazard of this war was exposure to depleted uranium (DU) 
munitions which are used for their enhanced armor penetrating ability. DU is a hea\'>’ metal \Nhich 
is less radioactive than natural uranium and poses minimal health hazard when external to die 
body, although the impact of DU on armored targets or the invoh ement of DU munitions in fires 
can result in localized aerosolization and increased exposure. There were 35 soldiers in vehicles 
struck by DU during firiendly fire incidents (22 who may retain DU Iragments). Approximately 32 
otlier soldiers potentially were exposed to DU while fitting a fire in a munitions storage area and 
from servicing vehicles hit by DU muniticsis; but, these troops when tested have not had elevated 
urine uranium levels [91. Troops directly exposed to DU munitions are being closely follow ed by 
VA and DoD and have not had problems with unexplained illnesses. Other ground-based troops 
are not considered by DoD to have been exposed to excess risk because of the ver>' low levels of 
radiation involved with DU munitions. 

Some troops may have been exposed to a number of other potential environmental hazards, 
mcludiiig: microwaves; chemical-agent-resistant-coating (CARC paint) fumes containing 
isocyanate; various petroleum products like JP4 fuel used in tent heaters and on the ground to 
keep the sand from bio\ving; decontamination solution [21, which contains propylene glycol, 
monometfayl ether, and ethylene glycol; and, airborne allergens and imtants [33]. None of these 
exposures has been identified as a primary cause of unexplained illnesses, either because they 
involved small numbers of infrequently affected troops or because they are not known to cause 
the constellation of clironic multi- system complaints reported by Gulf war veterans [9.27.301 . 
Nevertheless, all potential environmental exposures are being evaluated extensively to detennine 
their effects on the health of Persian Gulf troops. 
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(pankularly the reponed use of ur.' eniilatcc heaters in IJvbg quajicrs that might 
have coniained mixtures of diesel and jet fijel) could have caused a variety of 
exposures to combustion products, includtfig lead. Information received in 
response to a request to DcDon whether leaded fuel was used in tent heaters stated 
that U.S. Central Command records bdlcated Aai approximately 145,000 gallons 
of gasoline (leaded and from local sources) were consamed per day in the theater 
between August I, j9?0, and March 30, 1991. These records did not mdicate 
whether the fuel was used for healing tents; it was intended for use in vehicles, 
cooking, and power generation. The individual services provided information on 
the use of leaded gasoline in tent heaters as follows: Air Force, electric heat 
exclusively; Navy, kerosene and diesel fuel only; Marine Corps, diesel only; 
Army, “has no record cf leaded fuel use in tent heaters'’ (Cusick, 1 996). 

To investigate ftirdier possible effects from this exposure, in combination with 
other exposures that were prevalent ai various times in the Gulf, DoD has funded a 
laboratory study in rats to cvahiatc the loxiciiy of simulated PGW exposures. This 
research iniiiaTjvc has as its chief aim the investigation cf rodent responses to 
exposure conditions similar to those experienced by PGW veterans. In an effort 
to construct a rodent model of unexplained illness in PGW veterans, Sprague- 
DawJey rats will be subjected to controlled experimental exposure to Deet, 
pyridosllgmine, and a mixture of diesel and jet fuel followed by an electrical 
shock; controls will help to delineate possible effects of chamber exposures 
alone, compared with exposu.^es with stress-producing electrical shock. 
Poslexposure testing will include examination of central nerv'ous sv stem (CNS) 
integrity (auditory startle and adaptation to auditory stimulus and 
photosensitivity), testing of motor skills (grip and total activity), 
neurotransmitter anaivsis at sacrifice, nvo*dimensional gel electrophoresis to 
investigate whether novel stress-related proteins are produced in stressed 
animals, clinical chemistry, and measures of immune function. 

This ambitious protocol, as reviewed, may produce hvpothesis-generating 
data. However, generalization of any results to veterans will necessarily be 
problematic. No variation in dosbg will be done, and no dose-rate 
considerations are included. Although these animals are useful models for some 
known human conditions, the applicability of any advene (or the opposite) 
outcomes ncted in these studies will inevitably be questioned. 


Oil Well Fires and Spills 

Many agencies were involved in monitoring and measuring various aspects of 
the oil well fires and s.moke (EPA, 1991; U.S. Gulf Environmental Technical 
Assistance, 1992; WMO, 1991, 1992). Several efTons have been made to 
detenninc ^•heiher the oil well fires and spills created by retreating Iraqi forces 
affected the health of US. noops (DoD, 1993:i;SAEHA. 1992, 1994). One major 
effort at environmental assessment and health impact was undertaken by the 
( ErdtiWl 4 , page 18, Craig Stead Testimony of 6/26/97 J 
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former U.S. Army Envirormiental Hygiene Agency (USAEHA), currently known 
as the U.S. Army Center for Health Promotion and Preventive Medicine 
(USACHPPM). Although exposures began when the first oil well fues were 
ignited by the Iraqi armed forces during their retreat in Febaiary 1991, and some 
lasted until November 1, 1991, USAEHA could not launch a successful air- 
sampling effort until the beginning of May, after the more stagnant air conditions 
of the winter months had passed. Those who undertook the sampling efforts did 
so with this knowledge. They intended to address the problem as thoroughly as 
possible by the use of meteorological modeling. A geographical information 
system (GIS) is being developed to integrate information over space and time on 
airborne and soil-based exposures, on meteorological conditions throughout the 
study interval, and on unit troop movements during ODS. Once this model is 
available, exposure of individual troops can be estimated throughout the region, 
although further work will still be needed to validate the model and estimate its 
precision. 

There were as many as 10 fixed air-sampling stations in the theater, but 2 of 
them operated for less than 2 weeks and 2 more operated for only 2 months. Three 
were in operation through the end of December 1991. These fixed sites were 
located where troops were concentrated, and soil was sampled from the same 
areas. The results are to be combined with National Oceanic and Atmospheric 
Administration (NOAA)-assisied modeling and records of troop movements using 
the GIS to estimate reasonable maximum individual exposures (RMEs) to the 
chemical substances sampled. Data available include air and soil pathway analysis 
and industrial hygiene sampling. Air and soil quality was estimated not to have 
deteriorated during the sampling interval, and a reference to earlier sampling 
suggests that air quality at some sites was even higher than before the war. 
Increases in toxic metals in soil were not found during sampling except for metals 
unrelated to Kuwaiti crude oil. 

Air pollutants expected from the oil fires were classified into four categories: 
reactants (uncombusted crude ol! components), combustion products (e.g., carbon 
dioxide and water), incomplete combustion products (e.g., carbon monoxide), and 
products of secondary reactions (photolysis). The substances included short-chain 
and low to medium molecular weight aliphatics such as butane and heptane (both 
straight and branched chain) in the range of Cj to € 40 . simple and polycyclic 
aromatic hydrocarbons (PAHs), benzene, heterocyclic compounds including 
naphthalene and xylene, and substituted compounds such as methylated and 
halogenated compounds. Air samples were assayed for suspended particulates, 
both total and less than 10 pm in diameter, and- for a series of volatile organics, 
PAHs, and metals. A subsample was examined for sulfur dioxide, nitrogen 
dioxide, coal-tar pitch volatiles, and acid aerosols. These agents were chosen as 
likely to provide a reasonable estimate of the most important particulates of the oil 
well fires and spills. The sampling was designed so that results could be used to 
estimate risks of cancer and subchronic noncancer diseases. 

[ E.xhibrt 4, page 19, Craig Stead Testimony of 6.'26/97 ] 
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So far, based on our present knowledge, none of the individual agents 
sampled <x detected seems likely to cause s)-mptoms diat would persist far months 
€»• >«an; after return from the PG. Howe\’er, die modeling now in progress may 
offer some improved understanding of dw general environment of troops located 
in different parts of the war zone or may raise questions about interacth e effects or 
combined exposures. 

The USAEHA sampling (after May 1991) documented little deterioration of 
general air quality during that period of air monitoring. AUhoughi substantial 
mcreases were noted in paaiiculates, concentrations were still consider^ ‘’normal” 
for diis a'ea of the Middle East, Exposures to organic compounds were similar to 
levels observed in Houston and Philadelphia, cities with major petrochemical 
industries. There were relatively high concentrations of naturally occurring 
metals, apparently from wind-blowm surface soils. 

There was some concern about ingestion and demial absorption of air 
pollutants that had settled out, and these routes of exposure have been 
considered (USAEHA, 1994). However, no measurements were taken, so 
possible exposures through these additional routes can be estimated only by 
mathematical models. 

Further work by USAEHA is expected to provide a model of exposure 
distributions and to incorporate information from earlier, more limited sampling 
Uiat mi^t improve estimates of exposures at troop encampments, . This work also 
will examine the frequency and duration of exposures. The model will hav'c to be 
validated and its precision estimated before evaluating the relevance of the data. 

The Armed Forces Institute of Pathology (AFIP) has completed a study of 
351 autopsies of U.S. personnel who died benvecn August 1990 and November 
1991 in Southwest Asia (SWA) during ODS/S and shortly thereafter. Reviewed 
were wTitien autopsy records, histopathologic specimens, and toxicologic 
findings. A group of 149 individuals who died before the oil fires were lit was 
compared with a group of 202 who died after the fires were lit. No evidence 
was found to support an association between autopsy, histopathologic, and 
toxicologic findings and any environmental exposures, including smoke from 
oil well fires. Analysis for heavy metals from blood and tissue obtained at 
autopsy did not indicate elevated levels attributable to exposure in the Gulf 
environment (Peterson and Kalasinsky, 1996). The initial findings (AFIP, 1994) 
reviewed by this committee indicated that lead levels were elevated in some of 
the specimens (lOM, 1995a). Since that time, investigators from AFIP have 
stated that with respect to lead, no valid toxicological conclusions can be drawn 
because some specimens were reportedly drawn and stored in collection vessels 
containing lead. The methods and findings of this study arc being prepared for 
submission to a peer-reviewed Journal. 


{ Exhibit 4, page 20, Craig Stead Testimony of 6/26 ^97 J 
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OTA Review 

The Department of Defense Kuw ait Oil Fire Health Risk Assessment 

(The Persian Gulf Veterans’ Registry) 


INTRODUCTION 

Even before the end of Operation Desert Storm, the Department of Defense (DoD) began to 
assess the likely health impacts of the conflict’s most visible icon-billowing smoke from 600 burning 
Kuwaiti oil wells, ignited by retreating Iraqi troops. Then, just as the last fires were extinguished, the 
Congress made its own specific demands for information about health risks to each smoke-exposed 
military participant (in Public Law 102-190 and later expanded on in Public Law 102-585). DoD 
responded v, ith the Kuwait Oil Fire Health Risk Assessment, the heart of which is a computer-based 
geographical information system (GIS). The completed part of the risk assessment is based on actual 
measurements of contaminant levels taken while troops and smoke coexisted in the Persian Gulf. An 
ongoing part w'ill eventually produce estimates of health risks based on "modeled" contaminant levels 
where and when no actual measurements were taken. 

The Office of Technology Assessment was directed in Public Law 102-585 to assess whether 
DcD's project "meets the provisions of the law under which it was mandated,'* to assess its "potential 
utility ... for scientific study and assessment of the intermediate and long-term health consequences of 
military ser\dce in the Persian Gulf theater of operations during the Persian Gulf War," and to address . 
some other related questions. A requirement that OTA assess the Department of Veterans Affairs 
Persian Gulf War Veterans' Health Registry (which was mandated in the same public laws as the DoD 
effort) was met by a report in October 1993.^ 

This Background Paper describes briefly the work on DoD's Kuwait Oil Fire Health Risk 
Assessment to date, including the results of a pilot study of health risks, and then answers the questions 
addressed to OTA in PL 102-585. This review relies heavily on the work of a consultant expert in 
chemical risk assessment who studied the DoD project for OTA (the consultant’s report is available from 
0TA).2 His work is based on a variety of contacts with the U.S. Army Environmental Hygiene Agency 
(EHA; recently renamed the U.S. Army Center for Health Promotion and Preventive Medicine, but 
referred to in this report as EHA), which has major responsibility for this task within DoD, except for 
determining troop locations. That latter task falls to the U.S. Army and Joint Services Environmental 
Support Group (ESG), the Army’s experts on military records. OTA's consultant (and OTA staff) 
gathered information from ESG on their activities relevant to this review. 


^U.S. Congress, Office of Technology Assessment, "The Department of Veterans Affairs Persian Gulf Veterans’ 
Health Registry, 1993. 

^Risks of Radiation and Chemical Compounds, "The DoD Persian Gulf Oil Fire GIS Modeling Project: A Review 
and Evaluation," submitted to OTA September 1994. 


[ Exhibit 5, page 21, Craig Stead Testimony of 6/26/97 ] 
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SUMMARY OF OTA’S FINDLNGS 

DoD have designed a GIS capable of producing individual esiimaies of risk resulting from 
exposure to oil fire smoke (and for smoke plus ambient background concentrations of toxic substances 
using measurements of air samples over a nine-month period) for each person who serv ed in the Persian 
Gulf region, in response to the Congressional mandate. The system will be fully operational v»hen the 
exposure information is ail placed into the GIS (some time in 1995) and daily location data for each unit 
stationed in the region during the conflict are completely abstracted from original roiliury records (some 
time in 1996). Tlie risk assessment framework adopted by DoD is a logical and well-executed response 
to the mandate, based philosophically on the way the Environraenta! Protection Agency (EPA) conducts 
risk assessments under various environmental healdt laws. This ty pe of risk assessment, because of a 
desire to protect public health, inherently overestimates risks to health- 

in its Final Report: Kuwait Oil Fire Health Risk Assessment , ERA reported estimated health 
risks that w’ere extremely low; an estimated upper limit of lifetime cancer risk of two in a million 
(possibly rising to three In a million when exposure is extended to the entire period during which the 
fires burned, and possibly somewhat higher at seme places where measurements were not taken), and a 
low probability of noncancer health risks (not quantified in the same way as cancer risks). These risk 
levels are similar to estimates for a person spending the same amount of time in a U.S. city, calculated in 
the same way. Under existing risk assessment scenarios, these risk estimates would be considered so low 
that, in most cases, they would be dismissed. Sciemifically, there is no added value to acfjally 
generating (or being able to generate) risks for individuals, all of which would be below these upper 
limits (or slightly modified upper limits not expected to be much different from these) and would, in any 
case, not be very accurate. Risk assessment methods have generally been designed to apply to groups of 
people and not to estimate precise risks for any one individual. Since all estimated risks would be very 
low, they could not be used to identify any particularly ‘high risk" cohorts that might benefit from 
medical surveillance or other intervention. 

The GIS may have uses other than generating oil fire health risk estimates. It is a versatile and 
powerful analytic tool that might be put to use in epidemiologic studies of other exposures in the Persian 
Gulf, but only if sufficient information on those other exposures were available and could be described 
accurately In time and place, (OTA is unaware of efforts to systematically catalog exposures in this 
way.) This type of use will depend on ESG completing its troop location inventory, independent of the 
needs of the oil fire risk assessment. 

The Important cooclusioa that OTA draws from DoD’s report on oil fire health risk 
assessment is that, using state-of-the-art risk assessment methods, the risks to health from 
exposure to the smoke and the background air contamioants in the Persian Gulf are iikety to be 
extremely small. If aspects of the Persian Gulf experience are causing illness, they are likely to be other 
than oil fire smoke, according to DoD's risk assessment. 

When completed, DoD's CIS and Its associated risk assessment system will meet the 
Congressional mandate for individualized estimates of exposure from Persian Gulf oil fires. The 
troop location and atmospheric data related to the smoke will be easily accessible indefinitely once they 
am ail entered into the system. The scientific s alue of the program, however, lies In what already has 
been aecorapli^bed, which establishes that overall risks to health from oil fire smoke are very low. 
Additional scientific value may come from its use in evaluating other exposures that are suspected of 


[ Exhfcit 5, page 22, Craig Stead Testimony of 6/26- 97 ] 
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-ausing health problems among Persian Gulf veterans, but this depends on having detailed information 
ibout other potentially harmful exposures. Actually belsg able to geaerate individual exposure 
estimates, which is reqaired by tbe law, is ofvery towvaloe asit relates to IcarDing aojihing about 
. eferans' health. 


THE OIL FIRES IN KUWAIT 

As Iraqi troops withdrew from Kuwait at Ae end of the Persian Gulf conflict, ’.hey destroy ed 
nore than 700 oil wells in four major oil fields, and about 600 were burning at the end of February 1991. 
Other wells were gushing oil and some of the resulting "oil lakes" also burned. V^Tien all the fires were 
turning, perhaps 5 million barrels of oil were consumed each day. Before the last fire was extinguished 
n early November 1991, 800 million barrels of oil may have burned. 

The fires released copious smoke that rose to ahitvdes of one to four kilometers and moved 
nostly to the south and w-est under the influence of prevailing winds. Some fires released predom inantly 
•vhite smoke, indicating large quantities of water s-apor; some released very black smoke, indicating high 
oot foment; and some released smoke intermediate in color. Plumes from the individual fires merged as 
he/Tnoved downw ind into a ''super-plume” that could be tracked from satellite images of the Persian 
3uif region. The super- plume was dense enough to block out most sunlight when it was overhead. 

The plumes contained both oil combustion products and unbumed chemicals originating in the 
>11, along with minerals associated with soil or water carried aloft by the fires. Significant quantities of 
he more volatile chemicals in crude oil also were released to the atmosphere by evapjoration from 
pushing oil wells or crude oil pools. 

Nearly 700,000 U.S. troops were deployed to the Persian Gulf region and many were in the 
egion while the fires were burning. When a plume was overhead in the vicinity of the troops, there was 
I potential for exposure, although the densest pan of the plume w-as generally well above the surface. 

Soon after the fires began, speculation arose that exposures might cause acute health effects in 
ome people. Measurements of pollutant concentrations and records of health complaints did not reN eal 
t widespread short-term problem, but the possibility remained that smoke exposures could cause 
iiseases, including cancer, later on. 


THE CONGRESSIONAL MANDATE TO DOD 

The first Congressional mandate came in the National Defense Authorization Act for Fiscal 
['ears 1992 and 1993 (Public Law 102-190, Section 734), passed in -December 1991. The law- calls for 
he Secretary of Defense to: 

establish and maintain a special record relating to members of the Armed Forces who, as 
determined by the Secretary, were exposed to the fumes of burning oil in the Operation Desert 
Storm theater of operations during the Persian Gulf conflict. 


[ Exhibit 5, page 23, Craig Slead Testimony of 6/26/97 ] 
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This "registry" was to include the name of each exposed irtdividoal and "a description of the 
circumstances of each exposure of that member to dse &mes of burning oil . . . including the length of 
time of the exposure.” 

About a year later, in the Veterans HealA Care Act of 1992 (Public Law 102-585, Section 704), the 
Congressional mandate for infomjaiion was expanded to all who served in the Persian Gulf during the 
conflict, not just those known to be exposed to oil Sre wnoke. The new mandate caikd for information 
(to the extent it is available) on the location and circumstances of each person's serx'ice including 
"atmospheric and other environmental circtmistances to such locations. " Public Law 102-585 also 
directs OTA to Ksess the mandated DoD "registty " as described in the law. 


THE KUWAIT OIL FIRE CIS MODELLNG PROJECT 

Status of the Project 

As of September 1994, a preliminary version of the G!S had been completed and tested in a pilot 
project, described in EHA's Final Report: Kuwait Oil Fire Health RiskAssessment. EHA's report was 
made available to OTA in August by the Office of the Assistant Secretary of Defense for Health Affairs 
for the purpose of completing this Background Paper, but otherwise has not been released by them. 

EHA are still woricingon completing the CIS database, but the basic structure of the system is in 
place. The main tasks remaining.are to define the smoke plume boundary Ux each day, which is a wet!- 
deffned activity but one that requires intensive work, and to determine "emissiQnr tales Cbc each toxic 
substance in the smoke (discussed later). Once this is complete, in early 1995. the system will be ready 
to generate health risk estimates for each individual who served during the period of the oil fires. 

ESG have made considerable progress In computerizing the daily troop locations, but project that 
It will be another two years before the task is complete. Locations are abstracted on a unIt-by-unit basis, 
so ESG already are able to provide EHA w ith daily locations for some units and will be able to add units 
as they progress. In addition, they have once-per-monih locations for most of the Army units that served 
in the Persian Gulf (most units did net move around very much, so these locations probably represent 
relatively well the dispersion of troops). 


Description of the Project 

The GIS is a computer-based system designed to capture, maintain, and analyze information 
about troop exposures to the oil fire smoke and any risks to their health that might result. The 
information needed for art Ideal assessment includes: 

• the location of each service person on each day of service in the Desert Shield/Storm theater Of 
operations, 

• the location of every smoke plume on each day smoke was in the air, 

• the inventory of toxic substances entering each plume. 


{ Exhibit 5, page 24, Craig Stead Testimony of 6/26.97 ] 
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• the concentrations of those toxic substances at the location of each serv ice person on each day, 

• the conditions of each person’s exposure (e.g., the rate at which each person is inhaling air), and 

• the inherent toxicity (including all diseases) of each substance to which each person is exposed. 

In spite of its relatively straightforw ard purpose, the Kuwait Oil Fire CIS is a complex and 
resource*intensive undertaking. It requires a great many assumptions and procedures that are not 
demonstrably correct or incorrect. The CIS shares with most other risk assessment systems the need to 
deal with substantial uncertainties about both toxicity and e>^sure. As with many such assessments, the 
CIS copes with uncertainty by using assumptions that overestimate rather than underestimate risk; in the 
Jargon of risk assessment, they are ’’conservative" assumptions. Both the values for toxicit>’ and the 
exposure scenario parameters (such as the duration and intensity of exposure) are chosen to minimize the 
possibility that risks will be underestimated. EHA have generally follow'ed the lead of the EPA in these 
areas. 


For each person, two risk numbers may be produced: the risk of cancer (all cancers combined), 
which is expressed as a fraction (e.g., one in one million) and the risk of all other chronic diseases (the 
nature of which are not specified), given as a "hazard index," expressed as a multiple of one, which is set 
at a level at which no toxicity is likely to occur even after years of exposure (discussed in more detail 
below). 


Information on the toxicity of chemicals found in the smoke comes from various EPA sources 
and is "generic" (i.e., the same toxicity relationships are applied regardless of the source of the chemical, 
so the ones used are not specific to these chemicals as constituents of smoke). Information on the levels 
of those constituents to which troops were exposed is specific to the Persian Gulf experience and comes 
from a variety of data sources on the oil fires. Troop location data come mainly from written military 
records. Each component of the system is discussed below. 


Troop IdentificatioD and Location 

The identity of nearly all the 696,000 individuals who served in the Desert Shield/Storm theater 
of operations during the Persian Gulf conflict have been available since the early development of the 
CIS. The Defense Manpower Data Center has supplied this information to £SG (including 64 data 
elements for each person). It is a simple matter to pinpoint the dates of serv ice in the Persian Gulf and 
the unit with which each person served; these two pieces of information are all that is needed to enter the 
CIS on an individual basis. 

The extent to which military personnel were exposed obviously depends on where people were 
in relation to the smoke. The whereabouts of each scA'ice member at each moment he or she was in the 
Persian Gulf cannot be known precisely, of course, but accepting a few basic assumptions, locations that 
in most cases will be reasonably close can be assigned. This aspect of the GIS involves fewer 
assumptions and less estimating than do others. 

For the purposes of the GIS, a location for each company-level unit (most representing about ISO 
people) will be determined for each day of the Persian Gulf era (not just the period of burning oil fires, 
following the expanded mandate of PL 102-585). This information for each such unit w as recorded on 
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paper in their daii>' records. .Abstracting these data poinls requires acrually reading through the records 
for each of these approximaiejy 13,0(K>un5isand transcribing each point (by latitude and longitude). The 
points captured in the records came from automaied tocatore that use satellite contact to calculate 
position. To the extent the record keeper read the instninient and entered the numbers correctly, the 
locations should be quite exact. 


The most important assumption about the location coordinates is that a 
assumed to have been at the same place . This clearly is not true. In general, houet’er, ;t is probably true 
that troops were relatively near their unit location most of the time. As it rums out, the resolution of 
other parts of the CIS is not so great as to make locations that might be off by even 1 5 kilometers a big 
problem. In addition, it appears that the smoke plumes did not vary a great deal over short distances, so 
all in all, the troop location data will be sufficiently precise for nearly all indiN iduals. There undoubtedly 
were times when people were distant from their unit for particular reasons, One can conceive of 
scenarios in which location away from an individual’s unit might be important, but it is unlikely to be a 
major problem. 


Smoke Measurements 

The level of risk associated with the oil fire anoke depends on w-hat the various compounds are 
that made up the smoke and on the levels of each one when and where troops were exposed. One could 
imagine a map of the smoky region blanketed w-iih numbers that describe the concentrations of each 
relevant smoke constituent for each day the fires burned (assuming that conditions did not change 
appj^ciably over the course of a day). It might then seem a simple matter to describe the iei'ei of 
exposure to each person on the wound in contact with all the various substances, EHA’s task in this area 
is 10 develop the blanket of numbers from data that are rather limited, in both place and lime. They are 
going about this using rwo independent methods: first, using measurements from air monitoring in the 
Gulf while the fires were alight; and second, maihematical modeling of smoke dispersion using 
meteorological data and information on smoke emissions from the fires. These approaches, which give 
rise to quite different estimates, are described in the following paragraphs. 

EHA sampled air in the Gulf area from early May through December 1991, which includes about 
a month of sampling after the last fire w-as extinguished. Using methods recommended by EPA, about 
4,000 samples from eight sites (four in Kuwait and four in Saudi Arabia) were taken and analyzed. The 
sample locations were chosen primarily on the basis of major troop concentrations, and included areas 
where the smoke was considered heaviest , Samples were analyzed for all toxic substances reasonably 
amicipaied to be in smoke from an oil well fire involving Kuwait crude oil, as well as for other 
potentially toxic substances. Aitbcme concentrations can result from the vapors of volatile organic 
compounds or from less volatile compounds attached to fine panicles of smoke or dust, These 
measuretnents represent the combined cortcemration of substances in the smoke and background levels 
of those substances. 

Using the air monitoring data, individuals are assumed to be exposed to the concentrations at the 
monitoring site closest to their company’s location on each day. Estimates w’jil also be made using the 
HY-SPLIT model (see below) for those locations during the early period of burning oil wells, before 
monitoring began, from February to April 1991. (These estimates will differ from the monitored !e\-els 
because they w ill not include background concentrations.) 
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In the second approach, the National Oceanographic and Atmospheric Administration (NOAA) 
used a mathematical model, "HY-SPLIT." to estimate for each "grid point" the average daily 
concentrations that would b»e caused by burning oil wells. HY-SPLIT is a state-of-the-art "trajectory" 
model that uses information on wind speed and dirhem alcsig w-itb particle sealing and division rates 
to simulate the movement of "packets" of particles over time. The model was calibrated using 
measurements from air samples taken in "flv-throughs" of the super-plume by the National Center for 
Atmospheric Research, the National Aeronautic and Space Administration, unh ersiry groups, and ER'^'s 
ground measurements. A third piece of information on smoke concentrations-satellite imagery of the 
plumes-is being used as well, By combining this visual "truth" with the boundaries of the HY-SPLIT 
model plumes, even better location of the smoke with lime is possible. 

The GIS modeled data from the pwiod when some measurements were a\ailable (which has the 
advantage of calibration with the data from air monitoring) will be used to predict smoke-related 
concentrations for locations and days when there were no measurements, especially the period before 
field measurements began. For all periods, the modeled concentrations estimate only the contribution 
from the smoke itself, and therefore will be lower than the estimates from the ground measurements 
(which include other sources of pollutants, such as auto emissions). Exposures are assigned based on the 
nearest grid point to an indiN'idual's company location. Because the spacing of the grid points is 
relatively fine in comparison to the plume dimensions, these modeled exposures are not likely to be 
misestimated substantially even if a person was not near the grid point all day, as long he or she was 
closer to that grid point than to any other. 

A weak link of the HY-SPLIT procedure is currently in the estimation of ''emissions" for each 
constituent of the oil smoke. Only emissions of sulfur dioxide (SO2) and soot are know-n with any 
certainty because the sulfur and carbon content of the oil can be estimated and because some cross- 
calibration w as possible with measured concentratiotts in the plumes. For other substances, the estimates 
are less firm. Even for the metals, which are neither created nor destros ed by the fire, estimates arc 
difficult because of the range of meul content in the crude oil from different wells and uncertainties 
about the fraction of each metal that reached the plume. Some of the metals would remain in oil pools 
and never enter the atmosphere, while another portion would attach to large-diameter particles falling out 
of the smoke early and not reaching the main plume altitude used in the modeling. For volatile and 
semivclatilc organic compounds present in the oil, emission rates are even more speculative. 

Conversely, the rate of formation of hazardous substances during combustion is very uncertain. EHA are 
in the process of collecting information on the chemical composition of oil from each oil well field and 
OR the total amount of oil released, to aid in determining appropriate emission rates. 

The rw 0 tx pes of concentration estimates generated by EHA have one fundamental difference: 
the measured concentrations provide a way to estimate total exposure for troops located at or near one of 
the eight sampling sites for any day during which measurements were taken. The modeled 
concentrations provide a way to estimate smoke-related exposures at any gridded location on any day the 
fices were burning, but provide no information on the contribution to total exposure from local, non- fire 
sources (e.g., auto emissions, airborne soil). 
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Persooa! Exposures 

Thejuxtapojition of peopie wiih smoke makes fore^qposure, EHA included three routes of 
exposure in their risk analysis: direct inhalation of smoke, incidental ingestion of soil panicles with 
smoke constituents attached lo them, and dermal absorption of smoke constituents from soil adhering to 
the skin. 

Inhalation is by far the most important expesure route (accounting for more than 90 percent of 
the total risk). The airborne concentration estimates described above form the basis for inhaled 
exposures. To determine hovf much exposure took place, ER.^ assumed a breathing rate based on 20 
hours of relatively strenuous activity every' day and four hours of sleep. Multiplying the total volume of 
air inhaled daily and the average daily concentration gives an estimate of the total amount of substance 
inhaled on that day. Dixidingby body weight provides an estimate of the inhaled 'dose" (milligrams of 
substance inhaled per unit body weight per day). 

Soil is ingested when it sticks to food or fingers and is then eaten. Soil ingestion occurs under 
very ordinary conditions, and probably occurred to a substantial degree in the dusty Persian Gulf where 
hand' washing was not alway s feasible. EHA have assumed that each person ingested 300 mg of soil 
each day (a relatively high estimate). Soil concentrations have been determined from measurements at 
each of the same eight sampling sites as for the air concentrations. 

Absorption through the skin depends on how much soil adheres to the skin, how much skin is 
exposed, and the fraction of each constituent that migrates out of the soil and through the skin over a day 
of exposure (which varies from chemical to chemical). EHA have assumed that ore milligram of soil 
adhered to each square cemiraeier of exposed skin each day, that on average 4,270 square centimeters of 
skin were exposed (about 20 to 25 percent of total skin area), and that from 1 to 5 percent of each 
compound was absorbed. 

The exposure assessment, consistent with other aspects of the model, has been deliberately 
■'high*sided,'’ so the exposure numbers coming from these calculations should represent the uppermost 
plausible level of exposure, 


Estimating Risk 

Estimates of health risk are calculated by applying generic Information about the risks of each 
toxic substance (toxicity values) to individual quantitative estimates of exposure (discussed above) using 
some standard formulas, EHA used toxicity values from EPA's Integrated Risk Information System 
(IRIS), considered to be that agency's most thoroughly review'cd source of toxicity information. Because 
IRIS has not released toxicity summaries for all the substances of possible interest in the smoke from the 
Persian Gulf oil fires, other sources of information (mainly from other EPA programs) were used when 
necessary. Nearly all the toxicity values are based on data from animal experiments. Itiformatiorr on the 
toxicity of only some metals and a few other compounds is known directly for human beings. 
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OTA EVALUATION 
The CIS 

The estimation of troop exposures to oil fire smoke might have been handled by any number of 
computer*based systems, including relational databases or spreadsheet programs. But these types of 
systems are severely limited in both their analytic and display capabilities. The decision to use a CIS 
was based on its ability to capture, manage, manipulate, analyze, model, and display spatial data. 'Hte 
key to a CIS, setting it apart from other software (such as computer*aided mapping) is the "topology" 
that allows the user to query, analyze, and display tfte data with respect to the connectedness of elements 
with spatial features (e.g., grid points, lines, or polygons). 

The GIS is an essential tool to achieve the objectives of the risk assessment project, cast 
narrowly to estimate exposures and risks to troops operating in the Persian Gulf. However, the purposes 
of the project beyond this have not been stated clearly. Neither the types of reports that will be generated 
for individual veterans nor their formats are well described. It is clear that ESG will use the system to 
respond to veterans' requests, but no other particular uses (i.e., for research) have been specified. If 
multiple users are contemplated, there should be more coordination in designing the system to meet their 
needs. 


In principle, the GIS could be used to investigate exposures and risks from any other events or 
activities involving hazardous substances that could be located by geographic coordinates and date. 
Some exposures that have been mentioned are spraying of pesticides, use of diesel-iueted healers in 
tents, chemical or biological agents deployed by Scud missiles, and depleted uranium used in projectiles 
and tank walls. OTA learned of no anempts to develop a daubase for any such exposures. Although it 
seems feasible to develop a database of location and time for some of these exposures and therefore to 
identify troops that w-ere nearby, developing quantitative "exposure" estimates would be difficult or 
impossible. Given the extremely low estimates of risk from the oil smoke Itself, using the GIS to aid in 
investigating other exposures might give added value to the investment that already has been made. 


Inforaation oo Oil Fire Constituent Levels 

EHA has made efficient use of the ground measurements of air during the period that monitoring 
took place. But there are limits to those data, which will affect EHA's ability to predict health risks over 
the entire area occupied by troops and over the entire time during which smoke was in the air. The 
principal limitations of the measured values are: 

• The restriction to eight sampling locations that may not be representative of tbc distribution of 
troops.xFour of the locations are clustered lightly-around Kuwait City and the four in Saudi Arabia 
represent only a portion of the area that was affected by the oil fire plume. Because monitoring sites 
were chosen on the basis of troop concentration, however, this is probably of little importance. 

• The restriction to the period May through November (and to shorter periods for most of the 
sCatioDs}.»Concentrations of smoke*related substances could have been higher during the period 
February through April when more fires were burning. 
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• Tbe ioability to separate smoke^related cootribudoos from those related to natural 
background or other non-smoke sources.-The dominant source of both cancer and noncancer risk 
is benzene and it is not clear whether or not this is mainly smoke-related. The variation of chemical 
concentrations with distance from the fires is often inconsistent with a smoke source; for example, 
neither chromium nor benzene concentrations were significantly different between the Kuwait and 
Saudi Arabia stations (although this may be an effect of the super-plume). The degree of 
overestimation of smoke risk is difficult to evaluate but is probably substantial. 

• Tbe use of oue^balf the detection limit for tbe concentration of every chemical reported as 
below the detection limit-Although the inabiti^ to detect a chemical in a sample is no assurance 
that it is not present, it may not be present or may be present a level well below one-half the 
detection limit. Using one-half the detection limit is appropriate where good reasons exist for 
assuming the chemical is present, but is questionable when few samples show detectable levels. 

EHA has followed EPA policy on this point, however. 

• Disposition of "non-target anai>*tes.*‘— At every sampling location, the total concentration of "non- 
target anal>les" (everything not specifically measured) among the volatile organic compounds was 
much greater than the total concentration of the target anaKtes. Some description is needed of the 
composition of the "non-target analyte" fraction and an explanation of why the detected substances 
were not target analytes. 

• Lack of corrsideration of particulate matter.— Although it includes a section discussing generally 
the health effects of Inhaled particulates, EHA did not formally assess the potential toxicity of 
particulates (other than "soot," or carbonaceous particles) independent of the chemicals associated 
with the particles. Respirable particulate matter, which apparently came not from the smoke but 
mainly from background dust, is considered a health hazard at concentrations lower than some of 
those measured by EHA. 

Exposure estimates based on the HY-SPLIT model are not yet possible because EHA has not 
fixed on a procedure for estimating emissions of each substance from the various burning wells. Without 
these emission rates, no modeled exposures can be calculated (but by design, they must be lower than the 
measured values, which include ambient substances). 


Toxicity Zoformatioo 

EPA is widely perceived as the most authoritative source of information on environmental health 
hazards, so EHA's decision to use EPA toxicity information is well justified. EPA's mandate to protect 
human health from environmental hazards means, however, that its estimates of the toxic potencies of 
chemicals are conservative, i.e., lend to err on the side of overestimating risk when the true values are 
uncertain. This conservatism mayormay not be appropriate, depending on how the estimates are to be 
used. 


EHA's use of the RfD to evaluate noncancer risks (in calculating His and HQs) may have been 
unavoidable (no other set of risk relationships is available for a wide range of substances) but it presents 
significant problems in interpretation. The RJD is intended as an exposure level that is without any risk 
of toxic effect, even if the exposure continues indefinitely, but somewhat higher doses are not necessarily 
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risk 7 either. Most RfDs embody uncertainty factors of between 100 and 1 ,000, so they represent values 
far above those for which toxic effects may ever have been obsen ed. For nearly all compounds, a true 
"threshold" for toxic effects in humans is unknown. This great uncertainty even under conditions of 
continued exposure is compounded by the fact the RfDs cannot be adjusted for assessing the shorter 
exposures experienced in the Persian Gulf. In order to understand the potential for noncancer effects, the 
nature of the health conditions that make up the risk should be examined for each substance so that 
judgments can made about their plausibility. 


Inferpretation of the Health Risk Assessments 

The levels of cancer risk reported by EHA are considered to be below the level of concern under 
virtually every environmental or occupational regulatory proceeding. If the missing three months of 
exposure were considered, the highest risk might rise to about three in a million. A risk of one in a 
million has been considered unacceptable in some risk management decisions, but usually only when 
large populations are exposed. 

The highest noncancer risks suggest that some chronic health effects from these exposures are 
p>ossib]e. EHA have pointed out that the estimates contain so many conservative assumptions about both 
exposure and toxicity that they are likely to be substantial overestimates and may not imply any health 
risk at all. The addition of the three unmonitored months of exposure might increase the His somewhat 
because more fires were burning then, and the average daily exposure might have been higher. Because 
calculation of the His assumes exposures continuing indefinitely, the extra lime itself would not affect 
the His. 


The risks reported by EHA were from measurements of the air at ground level, so they represent 
background plus smoke-related contributions. No risk estimates were reported for modeled 
concentrations, which would, of course, be lower, because the background would be eliminated. If this 
risk of total exposure in the Persian Gulf is seen as an ^propriate measure of impact on service 
personnel, then one might also ask what the risk would have been had the person spent eight months in 
the United States. The lifetime cancer risk of spending that time in the San Francisco Bay area, 
calculated in the same way as the risks for the Persian Gulf, is in the vicinity of 5 in a million-about 
twice the calculated risk in the Persian Gulf. 

Comparisons such as these may be criticized as trivializing the Persian Gulf experience, and it 
may be difficult for the troops who were in the Persian Gulf, as well as the public who daily witnessed 
massive, billowing smdee plumes blocking the sun in Kuw-alt, to accej>t the results. But stating them is 
important to place the risk in some context. It ^ould also be understood that, like the risks predicted 
from exposure to Penian Gulf oil smoke, risks predicted from monitoring Ih-ilje United States are 
overestimates based on conservative assessment methods and are still far too low to be confirmed or 
disproved by epidemiologic observations in the exposed populations. 


Uses of the GIS aod Related Information 

DoD's mandate from Congress yets to describe each individual's ex|MSure to oil fire smoke in the 
Persian Gulf. EHA has taken this a step further by crealinga capability to translate exposures into 
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health risk estimates. EHA’s system, relying the GIS, ^ould be fully functional once the s) stem 
contains a!) the relevant atmospheric data (sometime in 1995) and the daily locations for each unit have 
been entered (sometime in 1996 or possibly sooner). Depending on whether the measured values of 
substances (from ground monitoring) are used or tbe modeled concentrations (from HY-SPLIT) are used, 
the risk will represent either total risk (in the Tomer case) or the incremental risk of exposure to oil fire 
smoke. Which is preferred Is a question of policy rather than science. 

Whichever source of risk is chosen, the actual predicted levels will be very low. The figures 
reported by EHA in their report, which represent risks from both background and smoke (from ground 
monitoring measurements) ranged only as high as tw’O in a million for lifetime cancer risk. Because of 
the highly conservative assumptions embodied in the RjfDs and their unsuitability for predicting effects 
of short-term exposure, the highest HI (5.0) is probably of little health consequence. Uliile it is not clear 
that these estimates represent the absolute worst case, it would be surprising to find exposures much 
higher anywhere in the Persian Gulf theater of operations. EHA might consider carrying out a 
"plausible” worse case risk estimate based on existing knowledge of v,here troops were and the known 
contaminant levels. Although complete troop location data will not be available for perhaps rt'-o years, 
ESG already has monthly location data for a large number of Army units that serv'ed in the Persian Gulf. 
Using this information irow could provide a reasonable estimate of troop dispersion and perhaps identify 
a confluence of troops and relatively heavy smt^e for purposes of estimating the highest of risks. 

The question that can't be ignored is whether it is worthwhile to go ahead w ith a system that will 
generate extremely low risk numbers for eveiyone—numbers that are virtually uninterpretable (and not 
very accurate on an individual basis) in terms of one's health. The numbers generated will undoubtedly 
change over the >'ears as the best infonnation on risk changes (some upv- ard, some downward), but it 
would be almost unthinkable that the risks would change by, say, a factor of 10. 

Are there other uses for this system? As mentioned earlier, any risk that can be located in place 
and time is amenable to inclusion in the GIS. Complete information on suspicious exposures of virtually 
any kind are going to be hard, but not impossible, to come by. Once mapped, they could be matched up 
with the troops near them spatially and temporally, perhaps as the basis of choosing cohorts for an 
epidemiologic study. Such studies would require careful planning and cooperation and coordination 
b^'cen the researchers and EHA. (It should be noted that the exposures and resulting risks from the oil 
fire smoke are, as currently estimated, too low and too small in range to support epidemiologic studies.) 
If it is decided that the GIS should be available to assist In some of these studies, it would be important 
to complete the troop location component of the project, and to maintain the GIS as an analytic tool. 

If the Congressional mandate to produce individual exposure estimates remains intact, DoD 
would be compelled to complete the CIS as it is doing, and eventually, the Individual information would 
be available to veterans, whether or not it signifies anything about their future health (or more than 
would be signified by telling them that no one’s risk is above a certain level). Scientifically, ibis exercise 
appears to have limited value in terms of the veterans'- health if the reported risk numbers arc confirmed 
and it is accepted that the risks from oil fire smoke are negligible. In terms of the veterans themselves, 
they may want these estimates. According to the Director of ESG, providing Individual exposure 
assessments (along with an explanation of what they mean) may help allay the fears of Persian Gulf 
veterans concerning their exposures, and there may be value (other than, scientific) in that. 


[ Exhibit 5, page 32, Craig Stead Testimony of 6/26/97 ] 



417 


REPORT 
OP THE 

DEFENSE SCIENCE BOARD 

TASK FORCE 
OK 

PERSIAN GULF WAR HEALTH EFFECTS 

JUKE 1994 



Offie« of th« Under Secretary of Defense for Acquisition 
and Technology 

Washington, D.C. 20301-3140 

[ Exhibit 6, page 33, Craig Stead Testimony of 6/26/97 ] 



418 


of pesticides, pesticide exposure may come under closer scrutiny as an etiological 
factor for other participants. 

4 , Oil Well Fires 

On February 23> 1991, Iraqi forces began to destroy and set on fire more than 
700 oil wells tliroughout Kuwait. All the fires were extinguished and the wells 
were capped by early November, 1991, but there was great concern regarding the 
potential health risk to personnel in the region as a result of their exposure. 
16,17,18,19 

During the 8 month period in which the oU wells were burning, numerous 
efforts, were undertaken to assess the air quality over Kuwait and to determine the 
health risks posed to the populations living, working, and serving in the military in 
the region. The U.S. Interagency Air Quality Assessment team arrived in Kuwait 
in March 199 1 to begin to assess the possible health effects of the smoke from the 
oil fires. This team was composed of scientists from the U.S. Environmental 
Protection Agency, the National Oceanographic and Atmospheric Administration, 
and the Department of Health and Human Services. 

During the period of the fires, the measured levels of two major air pollutants 
(sulfur dioxide, nitrogen dioxide) did not reach harmful levels. The level of 
particulate matter measuring less than 10 microns (PM]©), that portion of airborne 
particulate with the greatest impact on the respiratory system, did exceed the U.S. 
'alert level" on several occasions. However, Kuwait has frequent sand and dust 
storms, and the average level ofPMjo in Kuwait is nearly 600 ug/m^, the highest in 
the world. 

The hazards to the soldiers posed by the smoke were largely dependent on 
the concentration of the pollutants in the air near the camps. Fortunately, the 
plumes resulting from the fires rose up to 10,000 to 12,000 feet, mixing with the air 
and then being dispersed for several thousand miles downwind over a period of 
several weeks. As the plume traveled, the particles and gases contained within it 
became more widely dispersed and also more diluted. The highest concentrations 
were in the areas nearest the affected oil fields and the areas immediately 
downwind. Fewsoldiers were in those areas for long periods of time. Considerable 


l^Riley JJ-, Hickj NO, Thompson TL Effect of Kuwait oil Oeld fires on human comfort and 
environment in JubaiJ, Saudi Arabia. Inumat J BiometeoroJogy J 992: 35-38. 

^^Ferek RJ, Hobbs PV, Herring JA, Laursen KIC, Weiss RA, Rasmussen R.A Chemical composition 
ofemissione from the Kuwait oil Crre. Geophysical Research 1992; 97; 14483.14489. 

^^Hobbs PV, Radke LF. Airborne studies of the smoke from the Kuwait oil fires. Science 1992* 
256:987-991. 

^®^uraen KK, Ferek RJ, Hobbs PV, Rasmussen RA. Emission factors for particulates, elemental 
carton, and trace gases from the Kuwait oil fires. Geophys Res 1992; 97:24491.14497. 
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dilution took place over space, such that by the time the plume reached areas of 
troops in Saudi Arabia, it was far less visible and less concentrated than in Kuwait. 

Potential effects on the respiratory system, such as a small loss in lung 
function or the development of chronic bronchitis, w'ould be of particular concern to 
those who were exposed for many months to severe particulate pollution. These 
effects might be more likely to occur in cigarette smokers. 

The US Army Environmental Hygiene Agency report of its participation in 
ODS provides some useffd insights regarding industrial hygiene, preventive 
medicine and the impact of oil fires on health issues. The report cites no incidents 
regarding exposvire to chemical weapons agents. Principal USAEHA efforts w'ere to 
evaluate the health effects risks due to oil fires. On the basis of air and soil 
pathway analysis, excess cancer risk resulting from exposure to the Persian Gulf 
environment ranged ffom 2 to 5 per 10,000,000 well bdow the EPA range of 
concern of 1 per 10,000 through 1 per 1,000,000. The cancer risk assessment was 
based primaril y on t he risk fio m ehromium . There was little difference in risk 
levels foundhetween Saudi permanent monitoring sites and those in Kuwait near 
the oil fires. These results were based on collection of over 4,000 samples at 10 
fixed ground sites over a period of seven months beginning in May 199 1.^^ 

Additionally, the National Center for Environmental Heal^, Centers for 
Disease Control and Prevention, performed surveys of VOC (volatile organic 
compounds) in the whole blood of two groups; American personnel employed in 
Kuwait City, about 20 km from the burning wells, and firefighters and medical 
personnel working at the burning oil wdls.^1 Concentrations were compared to 
those of a random sample of persons in the United States. Median concentrations 
of the first group were equal or lower than those of the reference group; the 
firefighten did have elevated levels of some VOCs over those of the reference group. 
Since US military personnel were not involved directly in the fire fighting 
operations, their exposures would have been more comparable to those study 
personnel in Kuwait City, who showed no elevation in VOC level. 

£. Sand 

Because many US troops trained, executed maneuvers and actually lived out 
in the desert, there was Initial concern for the possible adverse effects of being 
exposed to high levels of blowing and su^eaded sand. The sand was often powdery 
ia consisteaey, »id some personnel with respiratory problems did experience 
aggravated symptoms. An epidemiologic survey conducted among 2598 men 
stationed in northern Saudi Arabia, however, found that the type of structure in 


^^peration Desert Shield/Desert Siom: History Participation by the US Anny Environmental 
Hygiene Agency , Aberdeen Proving Ground. MD 7 August ' 31 December 1991. 

^^Etzel RA, Ashley DL; Volatile organic compounds in the blood of persons in Kuwait during the oil 
firet, Int Arch Occup Environ Health, Spring 1994. 
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SUBJECT: Acute Health Effects - Kuwait Oil Fires 

1. PURPOSE. To provide updated informatioa concerning potential 
acute health risks from Kuwait oil fires in the immediate Kuwait 
City area during predicted meteorological inversions and wind 
stagnation October 1991 - January 1992. 

2. DISCUSSION. 

a. The Federal interagency Gulf Task Force working group met 
11 September 1991 to examine the National Oceanographic and 
Atmospheric Administration's (NOAA) model predicting periods of 
meteorological inversion and wind stagnation for SWA during the 
period October 1991 - January 1992. NOAA ran the model using 
recently acquired meteorological data from 1986 through 1990 and 
determined that sulfur dioxide (SO,) is predicted to reach alert 
levels in Kuwait City from southern oil field fires during 
October, November, and December. The northern oil fields do not 
appear to be a problem for Kuwait City due to the longer 
distances. 

(1) Additional significant pollutants can come from oil 
fire smoke, reindustrialiration and vehicle traffic. Respirable 
particulates, nitrogen oxides, sulfuric acid, sulfates, light 
hydrocarbons, carbon monoxide and miscellaneous acid gases can 
cause additive or synergistic health effects in combination with 
SO,. A conceptual diagram of the inter-relationships of the 
pollution source and inversion factors is attached (enclosure l 

(2) The U.S. Army Environmental Hygiene Agency is 
working with NOAA to model estimated levels of the additional 
pollutants. Predicted amounts of the combined pollutants will be. 
analysed in relation to the existing military protective masks 
and shelters. We will make individual and -unit protection 
recomendations based on their results. Although not expected, 
prediction of high levels of carbon monoxide or nitrogen oxides 
may require evacuation recommendations. 

(3) The models only predict pollution levels in the 
Kuwait City area. Troop operations, especially in the vicinity 
of the northern or southern oil fields may have higher levels of 
pollution exposure. Operational planners must consider this 
factor during this period. 


H-24 


Intcrin Report, DO ROT RELfASE, Scientific Peer BevieM Proceedinp, fc* (ZWERMCHT USE OBLT 


( Exhibit 7, page 36, Craig Stead Testimony of 6/26/97 ] 



421 


b. Variables affectiaf polXutioB ea^sure levels iaclude: 
rate oil fires are eaetieguisbedi above or belcnr the a^nfe 3 day; 
the anount of nonfire pollution added to the atsiosphere; the 
accuracy of the model predict!:^ a eoabiaation of strong loW" 
Ic^^l Inversion and either southern or light and variable winds: 
s.g., October • 4 da^v, HO^ober • 10 da^« Secea&er - 11 days; 
and, the distance to the pollution source id^ch affects dilutira 
of the pollutants. 

e. Ihe 1385 to 1990 weather data did not ixuslude any period 
with eonplete wind stagnation for more than 24-36 hours. Ihis 
greatly discounts, but doeas't luitirely eliminate, the 
possibility of tt^riuRely high pollution c^centrations frm 
sevsral days of pollutant buildup in stagnant air at the oil 
fields. 


d. Ccn&centntions of SO^ are cun^ntly not eocpeeted to 
exceed 1 pumi. However, at this level one should expect to see 
minor eye and respixatozy irritation in *noxmal adults.* The 
potential additive effects of the other pollutants increases the 
possibility that soers soldiers will require hospitalization frcst 
respixratozy distress. Certainly, the elderly, the very young, 
parses with pre-existing respiratory problems, and anyone with 
ca^lovaseular problems will experience more severe reactions at 
loii»r exposures. 

(1) DOD personnel in the higher risk .categories include 
any Amiy Corps of Bngineer civilia 2 » with the predisposing 
c^sdltions. Other federal agencies may also have civilian 
pea^^mel predisposed to health effects in theater. 

<2} The local population say experience significant 
effects since estimates injdicate many have cardiovascular or 
respiratory problems, ever 60 percent of adult males smoke and - 
the recent war has had debilitating effect. 

e. Enclosure 2 lists, initial broad recommendations to . 
prepare for the probable exposures. The AMEbD is already acting 
to accoaplish several of the medical treatment and preventive 
medicine actions required. Informal contact has been made with 
SOD <aA), JCS, and CENTCOM. 

f. Based on the potential for significant health effects, 
the BPA, as <3ulf Task Force lead, is planning discussions with 
the Kuwaiti government in late September to ensure Kuwait 
understands the danger and convince them to take appropriate 
action. 
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. (1) Due to the uncertainty inherent in modelling future 
events, a broad warning stacement is being drafted for U.S. 
release by SPA and PHS. Although its text is not yet available 
the message will generally state: 

Modeling indicates likelihood of several d$ys of 
significant pollution occurring during the 
October to Jemuary period. Persons with 
respiratory disease, cardiovascular problems, the 
elderly and young may have significant adverse 
health effects. 

(2) Currently the Kuvraiti's plan to have Meteorological 
forecast and sulfur dioxide monitoring capability available but 
will not provide public warning of predicted pollution events or 
real time alert of actual events. They evidently feel that the 
predictions of acute effects may cause unnecessary panic in the 
population. They reportedly think the panic is especially 
unwarranted as a result of an xintested model. They do plan to 
provide the forecast to the govemznent and to hospitals. 
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TESTIMONY OF DR. JACK HELLER 
NIH WORKSHOP 

The Persian Gulf Experience and Health, April 27-29, 1994 


COMMENT: 

Dr. Heiler is the principal author of the Kuwait Oil Fire Health Risk Assessfr^nt 
prepared by the DoD. This asse^ment found no increased risk of car«^r from 
exposure to the oil fieid fire smoke. 

Dr. Heller testifies the air pollution he monitored in Kuwait was substanitaily different 
and less than the air pollution to which the troops were exposed. Dr. Heller's air 
pollution data was used in conduding the troops had no increased risk of cancer. 

TESTIMONY: 

We got in the country (Kuwail) on May 3 and had monitoring operations until all the fires 
were extinguished and then we carried on for an additional month to gather background 
data so although we missed the first two months of the fires we were there while there 
M«re still over 550 fir^ burning. What we did miss was climatic conditions during 
ih(^ first two months. When we got In country In May the Shamal winds had 
picked up and there was very little ground impact of the pollution. Most of it was 
being air lofted due to the Shamal winds and thermal loading and formed a plume 
at 12 to 15 thousand feet. We had obviously a lot of reports from the two months 
previously when there was a lot more ground impact of plumes We were not 
there to measure that. <1) 


This is our site at the Ahmadi Hospital. You can see how close we were to burning oil 
fires. We were about a half a mite from active burning fires collecting samples. This is 
ktrfo of it looked like as you went Into Kuwait. And as I said earlier as opposed 
to ground impact a lot of what you had was that lofted thermal effect and the 
Shamal winds and so you would be under the f^ume but often would not get a tot 
of ground impact from the plume. (2) 


BARRY WALKER: A vet. One of the things you say about the toxic thir^ Dr. Heller and 
where you set up your stations in May. If I remember correctly the wind blew off the 
Guff and most of your places were dose to the Gulf. I remember in March that it took 
three and four rags to dean windshields so you could drive down the road. It took four 
or five washings to get the oil out of our clothes. And you're saying indirectly that there 
is no affect on u$. 
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DR. HELLER; No, what I'm saying is what we measured at the time we were there 
starting in May when the Shamat winds were strongly blowing and there was a lot 
of thermal lofting of the pollution. We didn’t have those ground level impacts. 
I’ve heard you know the accounts of a lot of more ground level and we were not 
able to get over those first two months. I do not discount that that happens. 

With those climatological conditions there would have been a lot more ground 
level impact and we probably would have measured more material during that 
period We did not, were not able to get over and set up. All f’m saying is from 
the time we were there when the Shamal winds were blowing we didn’t get those. 

In fact the whole time i was there I had one ground level you know 
Impact. 

BARRY WALKER: What I’m saying we could have intaked and have plenty in our 
lungs and be affected by it. 

DR. HELLER; You could of had a a larger impact or intake than we were able to 
measure due to the climatological conditions not necessarily the number of fires 
but we were not there to measure it We're going to try and do some modeling 
studies with the National Organic and Atmospheric Administration to recreate those 
conditions and get an idea but we’ve been working with the VA on the Persian Gulf 
Registry.., 

BARRY WALKER; Do you recreate with a fine hose that you state that you spray a 
vehicte with oil? That is what it was like at times 

DR. HELLER; No. Wei! we can't do that . As I said, we can only record recreate 
through modeling efforts. We know it was a higher level of ground level 
contamination at that period.(3) 


(1) Testimony from tape 6, side 2, at counter number 207 

(2) Testimony from tape 6, side 2. at counter number 232 

(3) Testimony from tape 7, side 1, at counter number 385 

Transcribed by Craig Stead on 6/3/97. Emphasis by Stead. 

a'\winword\oil\helter-t 


[ Exhibit 8, page 40, Craig Stead Testimony of 6/26/97 1 


ISBN 0-16-055997-9 


780 


60 


55997& 


90000 




